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SYNOPSIS 


In  an  investigation  into  the  effects  of  moisture  content 
on  the  strength  of  bolted  joints  in  Douglas  fir,  a  total  of  sixty 
specimens  were  tested  in  compression.  All  specimens  were  identical 
with  regard  to  number  of  bolts,  bolt  size,  bolt  spacing,  end 
distance,  edge  distance  and  size  of  the  individual  wood  pieces.  In 
all  specimens  the  grain  in  the  side  plates  was  parallel  to  the  grain 
in  the  main  member. 

Results  indicate  that  the  strength  of  a  bolted  joint 
decreases  with  an  increase  in  the  moisture  content.  It  appears 
that  the  modification  factors  for  various  seasoning  conditions  as 
given  in  the  Canadian  Standards  Association  Specification  Number 
086  -  1959  are  conservative. 

It  was  found  that  bolted  joints  which  are  seasoned 
after  fabrication  and  in  which  the  nuts  are  retightened  after 
seasoning  are  as  strong  as  joints  fabricated  from  seasoned  lumber. 

On  the  basis  of  the  results  of  this  investigation  it  is  uncertain 
whether  bolted  joints  which  are  seasoned  after  fabrication  and  in 
which  the  nuts  are  not  retightened  after  seasoning  are  as  strong  as 
joints  fabricated  from  seasoned  lumber. 
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INTRODUCTION 

One  of  the  problems  which  has  restricted  the  use  of  wood 
construction  is  the  difficulty  in  designing  suitable  connections 
between  the  members.  This  problem  arises  from  the  facts  that  wood 
ha6  a  relatively  low  crushing  strength  and  the  projected  area  of 
fasteners  normally  used  is  small.  The  development  of  timber  connec¬ 
tors  such  as  the  split  ring  and  shear  plate  has  contributed  much 
to  the  solution  of  this  problem  but  has  not  completely  solved  it. 

With  any  type  of  connector  it  will  often  be  found  that  the  dimensions 
of  the  member  are  dictated  by  the  space  required  to  accomodate  the 
necessary  number  and  sizes  of  connectors  (1).* 

Bolts  and  timber  connectors  are  the  most  commonly  used 
fasteners  in  connections  that  carry  sizeable  computed  loads  (2). 
Bolted  joints  are  simply  fabricated,  but  as  the  allowable  load  per 
bolt  is  less  than  that  for  timber  connectors  their  use  may  not  be 
economical  or  practical.  Because  of  spacing  and  edge  distance 
requirements,  it  may  sometimes  be  necessary  to  increase  member  sizes 
in  order  to  accomodate  the  number  needed.  Timber  connectors  might 
then  prove  the  preferable  fastening  if  they  permit  the  use  of 
smaller  size  members.  For  fabrication  in  place  or  fabrication  with 
all  members  laid  in  position  (assembly  fabrication),  bolts  have  the 
advantage  of  simplicity  as  nothing  more  is  required  than  the  boring 
of  a  hole  through  two  or  more  members  and  the  insertion  of  the  bolt. 
If  members  are  prefabricated  separately  and  then  assembled,  the 
labor  advantage  lies  with  the  connectors  because  fewer  units  are 

•Numbers  in  parenthesis  refer  to  references  listed  at  the  end  of  this 
paper. 
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required  and  the  chance  for  misfits  is  thereby  lessened. 

An  important  factor  in  the  action  of  bolted  joints  is 
the  ratio  of  the  length  of  the  bolt  in  the  main  member  to  the 
diameter  of  the  bolt.  Tests  have  shown  that  there  is  a  definite 
relationship  between  this  L/D  ratio  and  the  proportional  limit  stress 
which  is  defined  as  the  proportional  limit  load  divided  by  the 
projected  bearing  area  of  the  bolts  in  the  joint  (3).  Except  for 
small  values  of  this  L/D  ratio,  the  bending  strength  of  the  bolt  as 
well  as  the  crushing  strength  of  the  wood  is  intimately  associated 
with  the  proportional  limit  strength  of  the  joint.  The  average 
proportional  limit  stress  drops  off  gradually  as  the  L/D  ratio 
increases.  However,  beyond  an  L/D  ratio  of  about  5«5  the  rate  of 
decrease  of  the  average  proportional  limit  stress  is  the  same  as 
the  rate  of  increase  of  the  L/D  ratio.  This  means  that  for  all  L/D 
ratios  greater  than  5«5  the  proportional  limit  load  remains  constant 
for  a  bolt  of  a  given  diameter. 

The  bearing  value  of  the  wood  and  consequently  the 
allowable  load  on  a  bolted  joint  depends  on  the  species  of  wood. 

Specific  gravity  is  a  definite  criterion  of  the  strength 
of  wood.  It  is  affected  by  the  rate  of  tree  growth  and  the  amount 
of  summerwood  present.  Wood  is  composed  of  elongated  cells  cemented 
together  by  lignin.  Since  the  specific  gravity  of  the  material 
composing  the  cell  walls,  or  the  wood  substance,  is  about  1.5^+ 
regardless  of  the  species,  all  species  would  be  of  the  same  specific 
gravity  were  it  not  for  the  variation  in  the  size  and  arrangement 
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of  the  cell  cavities.  The  specific  gravity  of  the  wood  substance 
is  therefore  a  definite  index  of  strength  properties  (4). 

Moisture  content  is  another  factor  which  greatly  affects 
the  strength  of  wood.  Storage  of  moisture  in  green  wood  is  partly 
due  to  absorption  by  the  cell  walls,  and  partly  due  to  retention 
in  the  cell  cavities  as  in  a  container.  As  wood  dries,  the  cell 
walls  do  not  give  off  moisture  until  the  adjacent  cavities  are 
empty.  The  condition  in  which  the  cell  walls  are  fully  saturated 
and  the  cell  cavities  empty  is  known  as  the  fiber  saturation  point. 

It  varies  from  about  twenty  five  to  thirty  five  per  cent  moisture 
content  for  most  of  the  commonly  used  species  (2). 

Increase  in  strength  begins  when  the  cell  walls  begin 
to  lose  moisture,  that  is,  after  the  wood  is  dried  to  a  moisture 
content  below  the  fiber  saturation  point.  Below  the  fiber  satur¬ 
ation  point  most  strength  properties  increase  rapidly  as  drying 
progresses.  This  increased  strength  of  dry  over  green  wood  is  due 
to  two  causes: 

(1)  Actual  strengthening  and  stiffening  of  the  cell  walls 
as  they  dry  out. 

(2)  Increase  in  the  compactness  or  the  amount  of  wood 
substance  in  a  given  volume  because  of  the  shrinkage 
that  accompanies  drying  below  the  fiber  saturation 
point. 

The  various  strength  properties  are  not  equally  affected 
by  changes  in  moisture  content.  Whereas  some  properties,  such  as 
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crushing  strength  and  bending  strength,  increase  greatly  with  decrease 
in  moisture  content,  others,  such  as  stiffness,  change  only  moderately. 
Shock  resistance,  which  may  even  show  a  slight  decrease,  is  affected 
adversely  because  it  depends  upon  pliability  as  well  as  strength. 
Although  the  drier  wood  will  sustain  a  greater  load,  it  will  not 
deform  as  much  as  green  wood  before  failure. 

The  increase  in  strength  with  seasoning  is  much  greater 
in  small,  clear  specimens  of  wood  than  in  large  timbers  containing 

t 

defects.  In  large  members,  the  increase  in  strength  is  to  a  great 
extent  offset  by  the  influence  of  defects  that  develop  in 
seasoning  (2). 

Another  factor  which  affects  the  strength  of  a  connection 
is  its  tightness.  If  any  of  the  load  on  a  connection  is  to  be 
resisted  by  friction  between  the  connected  pieces  the  connection 
must  be  tight.  Although  friction  does  add  some  reserve  strength  to 
a  joint  it  is  variable  and  cannot  be  guaranteed.  Some  specifications 
require  retightening  of  the  bolts  after  a  period  of  time  in  order  to 
prevent  "working”  of  the  joints  (5)« 

When  a  bolted  joint  is  properly  detailed,  the  spacings, 
end  distances  and  edge  distances  should  be  sufficient  to  develop 
the  full  strength  of  each  bolt.  These  requirements  are  stated  in 
design  codes  in  terms  of  the  bolt  diameter.  For  example,  the 
National  Design  Specification  for  Stress-Grade  Lumber  and  Its 
Fastenings  contains  the  following  requirements  (all  spacings  and 
distances  being  measured  from  the  center  of  the  bolt) (6).  For 
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parallel  to  the  grain  loading: 

(1)  The  minimum  spacing  of  bolts  in  a  row  shall  be  four 
times  the  bolt  diameter. 

(2)  The  spacing  across  the  grain  between  rows  of  bolts 
is  controlled  by  net  section  (tension  members). 

(3)  The  end  distance  shall  be: 

(a)  In  tension,  seven  times  the  bolt  diameter 
for  softwoods  and  five  times  for  hardwoods. 

(b)  In  compression,  four  times  the  bolt 
diameter. 

(4)  The  edge  distance  shall  be  at  least  one  and  one  half 
times  the  bolt  diameter,  except  that  for  L/D  ratios 
more  than  six,  use  one  half  the  distance  between 
rows  of  bolts. 

The  basis  of  present  design  of  bolted  joints  is,  to  a 
large  extent,  founded  on  research  conducted  at  the  Forest  Products 
Laboratory  at  Madison,  Wisconsin  during  the  1930's  (3).  In  a  series 
of  tests  conducted  for  the  determination  of  the  bearing  strength 
of  wood  under  bolts  of  various  diameters  and  lengths,  specimens 
containing  one  bolt  were  tested.  Some  specimens  were  fabricated 
with  metal  side  plates,  others  with  wooden  side  plates;  some  were 
loaded  parallel  to  the  grain,  other  perpendicular  to  the  grain. 

In  a  series  of  tests  to  determine  the  effect  of  shrinkage  subsequent 
to  assembly,  specimens  containing  four  bolts  were  used.  In  tests 
to  determine  the  effect  of  end  and  edge  distances  and  spacings,  the 
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number  of  bolts  in  each  specimen  varied  from  one  to  eight. 

Gauges  were  attached  at  each  end  of  the  bolt  to  measure 
slip  in  the  specimen,  and  the  load  was  applied  at  the  rate  of 
0.026  inches  per  minute. 

The  bolts  had  a  yield  point  of  approximately  45,000 
pounds  per  square  inch  and  ranged  in  size  from  one  quarter  to  one 
inch  in  diameter.  The  thickness  of  the  main  members  ranged  from  two 
to  twelve  times  the  bolt  diameter.  The  species  of  wood  used 
included  Douglas  fir,  southern  pine,  Sitka  spruce,  oak  and  maple. 
Specimens  in  all  tests,  except  those  used  to  determine  the  effect 
of  shrinkage,  were  cut  from  seasoned  material.  The  properties  of 
the  test  specimens  were  determined  from  tests  on  small  samples  cut 
from  each  piece. 

From  these  tests  it  was  found  that  there  existed  a 
definite  relationship  between  the  proportional  limit  of  the  average 
bearing  value  of  the  wood  and  the  L/D  ratio  of  the  bolt.  The  average 
bearing  value  of  the  wood  may  be  expressed  in  terms  of  the  ratio  of 
the  length  of  the  bolt  in  the  main  member  of  a  joint  to  the  bolt 
diameter.  Furthermore,  the  tests  showed  that  this  relationship 
exists  regardless  of  the  size  of  the  bolt.  That  is,  a  1/2  inch 
bolt  in  timber  4  inches  thick  will  have  the  same  average  bearing  value 
at  the  proportional  limit  as  a  1  inch  bolt  in  a  timber  8  inches  thick. 
This  is  true  for  loads  parallel  to  the  grain.  However,  when  the  load 
is  applied  perpendicular  to  the  grain,  it  is  necessary,  within  certain 
limits,  to  apply  a  correction  factor  depending  upon  the  size  of  the 
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It  was  also  found  that  the  average  proportional  limit 
stress  depended  on  whether  the  splice  plates  were  made  of  wood  or 
metal.  The  average  proportional  limit  stress  for  a  given  L/D  ratio 
for  a  joint  with  wood  side  plates  was  about  8($  of  that  for  a 
similar  joint  with  metal  side  plates. 

As  has  been  stated  previously,  some  joints  were 
assembled  from  green  material  and  allowed  to  season  in  air  before 
testing  in  order  to  determine  the  effect  of  shrinkage.  During 
seasoning  the  change  in  dimension  across  the  grain  is  of  considerable 
magnitude,  although  along  the  grain  it  is  usually  negligible. 

Because  of  the  shrinkage  across  the  grain,  complications  commonly 
arise  from  the  use  of  green  material  in  a  bolted  joint.  In  a  joint 
in  which  the  grain  in  the  side  plates  is  parallel  to  the  grain  in 
the  main  member,  the  effect  of  shrinkage  is  minimized.  On  the  other 
hand,  if  relatively  wide  members  are  joined  end  to  end  with  metal 
splice  plates,  splits  are  likely  to  develop  at  or  near  the  bolts 
as  a  result  of  shrinkage.  The  same  results  are  likely  to  occur 
if  two  or  more  members  are  bolted  together  in  such  a  way  that  the 
grain  of  one  piece  is  at  right  angles  to  that  in  the  other  pieces. 

If  splits  do  develop,  the  loads  are  lowered  as  a  consequence.  The 
joints  tested  to  determine  the  effects  of  seasoning  were  assembled 
in  such  a  way  that  the  grain  of  one  piece  was  at  right  angles  to 
that  in  the  other  piece.  The  L/D  ratios  ranged  from  4  to  12.  The 
proportional  limit  loads  ranged  from  25  to  40  per  cent  of  what 
would  normally  be  expected  of  the  material  at  the  time  of  test.  The 
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maximum  loads  were  approximately  half  of  what  would  be  expected 
had  the  material  been  allowed  to  season  before  assembly. 

The  allowable  load  given  by  specifications  for  joints 
fabricated  from  lumber  at  or  above  the  fibre  saturation  point  (25 
to  35  per  cent)  has  increased  over  the  past  few  years.  The  National 
Design  Specification  for  Stress-Grade  Lumber  and  Its  Fastenings 
(19^)  states  that  the  allowable  bolt  loads  for  lumber  which 
becomes  seasoned  in  place  shall  be  one  third  of  those  for  dry 
lumber  (6).  The  1952  edition  of  this  specification  gives  a  figure 
of  40#.  The  Canadian  Standards  Association  gives  modification 
factors  as  shown  in  the  following  table  (7)« 

TABLE  1 

Modification  Factors  for  Seasoning  and  Service  Conditions 

Moisture  Content  in  Percent  Condition  of  Modification 


When  Fabricated _  Timber  In  Use  Factor 

15  dry  1.00 
20  dry  0.80 
25  dry  0.60 
30  dry  0.40 


It  is  a  well  known  fact  that  the  strength  of  wood  decreases 
as  its  moisture  content  increases  but  it  would  seem  there  is  some 
doubt  with  regard  to  how  great  this  reduction  in  strength  is,  and 
how  much  the  increase  in  strength  with  drying  is  offset  by  the 
accompanying  checking. 

Consequently,  in  195§  the  Canadian  Institute  of  Timber 
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Construction  arranged  a  program  of  tests  of  bolted  joints  at  the 
University  of  Alberta  to  determine  the  strength  of  joints  seasoned 
after  assembly.  The  results  of  this  program  of  bolted  joint  tests 
are  presented  in  this  thesis. 
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OBJECT  AND  SCOPE 

The  objects  of  the  investigation  presented  in  this 

thesis  were: 

(1)  To  determine  the  strength  of  bolted  joints  seasoned 
after  assembly, 

(2)  To  determine  the  effect  of  retightening  the  nuts  on 
the  bolts  after  the  joints  had  seasoned. 

(3)  To  determine  the  reduction  in  strength  due  to  a  high 
moisture  content. 

(4)  To  observe  the  initial  slip  in  the  joints. 

Four  groups  of  specimens  were  tested: 

Group  A  specimens  were  fabricated  from  seasoned  lumber  and  were 
tested  within  several  days  of  fabrication. 

Group  B  specimens  were  fabricated  from  green  lumber  and  were  tested 
within  several  days  of  fabrication. 

Group  C  specimens  were  fabricated  from  green  lumber  and  were  then 
seasoned  at  room  temperature  and  humidity  for  approximately  three 
months.  The  nuts  on  the  bolts  were  then  re tightened  and  the  specimens 
were  tested. 

Group  D  specimens  were  fabricated  from  green  lumber  and  were  then 
seasoned  at  room  temperature  and  humidity  for  approximately  three 
months.  The  specimens  were  then  tested  without  re tightening  of  the 
nuts. 

All  specimens  were  identical  with  regard  to  number  of 


bolts,  bolt  size,  bolt  spacing,  end  distance  and  edge  distance.  The 
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size  of  the  individual  pieces  was  the  same  throughout  all  the 
specimens. 

The  spacing,  end  distance  and  edge  distance  were  selected 
according  to  the  National  Design  Specification  for  Stress-Grade 
Lumber  and  its  Fastenings  (6). 
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MATERIALS  AMD  FABRICATION  OF  SPECIMENS 

In  all,  sixty  specimens  were  fabricated  in  four  groups  of 
fifteen.  All  specimens  were  fabricated  from  clear  Douglas  fir 
(coastal  region).  This  lumber  was  graded  as  dense,  select  structural 
grade.  Lumber  of  this  grade  is  recommended  for  engineered  construc¬ 
tion  and  for  exposed  interiors  and  exteriors  where  a  combination  of 
very  high  strength  and  finest  appearance  is  required  (8).  This 
lumber  is  graded  primarily  for  members  stressed  in  bending,  but  may 
also  be  used  as  tension  and  compression  members. 

Characteristics  and  limiting  provisions  of  this  material 

are  (8): 

(1)  Splits,  if  present,  must  be  very  short. 

(2)  Checks,  if  present,  must  be  single,  or  if  opposite 
each  other  they  must  have  a  sum  total  equal  to  a 
maximum  of  approximately  one  quarter  the  thickness. 

(3)  Medium  torn  grain  is  allowed. 

(4)  Skips,  if  present,  must  be  occasional  and  small. 

(5)  Medium  pitch  pockets  are  allowed. 

(6)  Wane  with  a  maximum  of  approximately  one  eighth  of 
any  face  is  allowed. 

(7)  Knots,  if  present,  must  be  sound,  tight  and  well  spaced. 

(8)  Pitch  streaks  may  be  present. 

(9)  Stained  sapwood  may  be  present. 

(10)  Slope  of  grain  in  the  middle  one  third  of  the  length 
must  not  exceed  one  inch  in  twelve  inches,  the  balance 
of  the  piece  may  be  one  inch  in  ten  inches. 

(11)  Close  grain  must  be  present. 
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"Dense  Material"  in  Douglas  fir  averages  approximately 
six  or  more  annual  rings  per  inch  and,  in  addition,  one  third  or  more 
summerwood  on  either  one  end  or  the  other  of  a  piece.  The  contrast 
in  color  between  the  summerwood  and  springwood  must  be  distinct. 
Pieces  that  average  less  than  six  annual  rings  per  inch  are  accepted 
as  dense  if  they  average  one  half  or  more  summerwood. 

All  lumber  was  planed  on  two  sides  and  cut  to  the  required 
lengths  with  a  circular  cut-off  saw.  The  bolt-hole  center  lines 
were  marked  with  a  center  punch  according  to  a  plywood  template. 

The  bolt-holes  were  then  drilled  in  a  hand  fed  drill  press  with  a 
wood  machine  bit  13/16  inch  in  diameter  turning  at  1,725  revolutions 
per  minute.  The  bit  had  double  cutters,  extension  lips  and  a  center 
brad.  Following  this,  the  bolts  were  inserted  in  the  holes  and 
tightened  until  the  washers  began  to  bite  into  the  wood.  A  torque 
wrench  was  not  used.  To  ensure  the  ends  of  the  specimen  being 
parallel,  the  specimen  was  placed  in  another  plywood  template  and 


the  ends  were  trimmed  with  a  band  saw 
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EXPERIMENTAL  PROCEDURE 

Specimens  were  tested  in  compression  in  a  200,000  pound 
capacity  universal  testing  machine.  Prior  to  testing,  each  specimen 
was  fitted  as  shown  in  Figure  2  with  Ames  dials  having  1  inch  travel 
and  graduated  to  0.001  inch.  Load  was  applied  continuously  at  a 
rate  of  5*000  pounds  per  minute  up  to  the  maximum  value.  In  most 
cases  the  loading  was  continued  after  the  maximum  value  had  been 
reached  until  cracks  opened  up.  In  ell  tests  except  those  for 
specimens  B-l,  B-2  and  B-3»  deflection  readings  were  taken  at 
1,000  pound  load  increments.  Deflection  readings  were  taken  at 
500  pound  load  intervals  for  specimens  B-l,  B-2  and  B-3  up  to  a 
load  of  6,000  pounds;  then  at  2,000  pounds  intervals  until  it  was 
obvious  by  the  rate  of  deflection  that  the  load  was  nearing  its 
ultimate  value;  and  then  at  1,000  pound  intervals  until  the 
ultimate  was  reached.  Ames  dial  readings  were  estimated  to  the 
nearest  0.0001  inch. 

Following  the  testing  of  the  specimen,  a  sample  was  cut 
from  each  piece  for  the  determination  of  moisture  content  and 
specific  gravity.  These  samples  were  approximately  2  inches  by  2 
inches  by  the  thickness  of  the  piece  (  2  5/8  or  1  5/16  inches),  and 
were  taken  from  that  portion  of  the  piece  bounded  by  the  four  bolt 
holes.  They  were  weighed  and  placed  in  an  oven  for  approximately 
24  hours.  When  they  were  removed  from  the  oven  they  were  weighed 
again  and  their  volume  was  determined  by  the  water  displacement 
method.  The  moisture  content  is  based  on  the  dry  weight  of  the 
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TYPICAL  SPECIMEN  IN  TESTING  MACHINE 
FIGURE  4 


sample.  The  specific  gravity  is  based  on  the  dry  weight  and  the 
dry  volume  of  the  sample. 
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TEST  RESULTS 


Test  results  are  presented  as  follows: 

(1)  Load  deflection  curves. 

(2)  Test  results  in  tabular  form. 

(3)  Mean  values  of  results  for  each  series 

(4)  Photographs  of  specimens  after  testing 
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TABLE  2A 


BOLTED  JOINT  TEST  RESULTS 
SERIES  A 


(1) 

JOINT 

NO. 

(2) 

MOISTURE 

CONTENT 

(3) 

SPECIFIC 

GRAVITY 

(4) 

if'RICTION 

LOAD 

(FL) 

(5) 

PROPOR¬ 

TIONAL 

LIMIT 

(PL) 

(6) 

PL-FL 

(7) 

CORRECTED 

PL-FL 

C( PL-FL) 

(8) 

DEFLEC¬ 

TION 

AT  PL 

% 

LBS. 

LBS. 

LBS. 

LBS. 

IN. 

A-l 

10.8 

.507 

2,500 

21,000 

18,500 

17,200 

.1355 

A-2 

12.3 

.451 

5,500 

26,000 

20,500 

22,100 

.1999 

A-3 

11.3 

.526 

3,500 

27,000 

23,500 

20,900 

.1599 

A-4 

10.7 

.515 

3,500 

25,000 

21,500 

19,700 

.1576 

A-5 

11.1 

.516 

2,700 

21,000 

18,300 

16,600 

.1534 

a-6 

13.8 

.473 

5,300 

27,000 

21,700 

22,100 

.2016 

a-7 

11.8 

.517 

4,500 

27,000 

22,500 

20,500 

.1587 

a-8 

11.9 

.472 

4,500 

27,000 

22,500 

23,000 

.1845 

a-9 

12.4 

.591 

3,000 

29,000 

26,000 

20,100 

.1526 

A-10 

12.9 

.476 

4,500 

26,000 

21,500 

21,700 

.1727 

A-ll 

12.8 

.645 

4,500 

29,000 

24,500 

16,900 

.1687 

A-12 

11.8 

.575 

3,000 

27,000 

24,000 

19,100 

.1573 

A-13 

12.3 

.461 

6,500 

25,000 

18,500 

19,400 

.1657 

A-l4 

11.0 

.508 

3,500 

27,000 

23,500 

21,900 

.1559 

A-15 

11.5 

.604 

4,500 

25,000 

20,500 

15,400 

.1472 

MEAN 

11.9 

.522 

4,100 

25,900 

21,800 

19,800 

.1647 

TABLE  2A  (CONT'D.) 


BOLTED  JOINT  TEST  RESULTS 
SERIES  A  (CONT’D.) 


JOINT 

MO. 

(9) 

ULTIMATE 

LOAD 

(UL) 

(10) 

UL-FL 

(11) 

CORRECTED 

UL-FL 

C( UL-FL) 

(12) 

DEFLECTION 

AT  UL 

(13) 

PL 

UL 

(14) 

(PL-FL) 

(UL-FL) 

LBS. 

LBS. 

LBS. 

IN. 

A-l 

38,650 

36,150 

33,700 

.3450 

.543 

.512 

A-2 

35,550 

30,050 

32,400 

.4295 

.731 

.682 

A-3 

39,500 

36,000 

32,100 

.4300 

.684 

.653 

A-4 

37,950 

34,450 

31,600 

.4195 

.659 

.624 

A-5 

33,300 

30,600 

27,800 

.2960 

.631 

.598 

A-6 

39,800 

34,500 

35,200 

.4150 

.678 

.629 

A- 7 

35,700 

31,200 

28,400 

.3200 

.756 

.721 

A-8 

35,550 

31,050 

31,700 

.2940 

.760 

.724 

A-9 

43,500 

40,500 

31,300 

.3115 

.667 

.642 

A- 10 

39,250 

34,750 

35,100 

.4520 

0662 

.619 

A- 11 

48 , 700 

44,200 

30,600 

.4150 

.595 

.554 

A-12 

39,550 

36,550 

29,200 

.3475 

.683 

.657 

A-13 

38,950 

32,450 

34,100 

.3755 

.642 

.570 

A-l4 

36,200 

32,700 

30,500 

.3360 

.745 

.719 

A-15 

34,650 

30,150 

22,600 

.3300 

.721 

.680 

MEAN 

38,500 

34,400 

31,100 

.3678 

.677 

.639 

TABLE  2B 


BOLTED  JOINT  TEST  RESULTS 
SERIES  B 


(1) 

JOINT 

NO. 

(2) 

MOISTURE 

CONTENT 

(3) 

SPECIFIC 

GRAVITY 

(4) 

FRICTION 

LOAD 

(FL) 

(5) 

PROPOR¬ 

TIONAL 

LIMIT 

(PL) 

(6) 

PL-FL 

(7) 

CORRECTED 

PL-FL 

C( PL-FL) 

(8) 

DEFLEC¬ 

TION 

AT  PL 

% 

LBS. 

LBS. 

LBS. 

LBS. 

IN. 

B-l 

23.7 

.509 

3,000 

20,000 

17,000 

15,800 

.1386 

B-2 

24.9 

.475 

5,500 

20,000 

14,500 

14,700 

.1011 

B-3 

23.0 

.468 

5,000 

20,000 

15,000 

15,500 

.0926 

B-4 

22.4 

.485 

4,500 

23,000 

18,500 

18,300 

.1553 

B-5 

22.5 

.461 

3,500 

16,000 

12,500 

13,200 

.1198 

B-6 

19.8 

.467 

3,500 

17,000 

13,500 

14,000 

.1156 

B-7 

19.5 

.470 

4,500 

17,000 

12,500 

12,800 

.1061 

b-8 

22.5 

.451 

4,000 

20,000 

16,000 

17,300 

.1538 

B-9 

21.1 

.504 

4,000 

22,000 

18,000 

17,000 

.i860 

B-10 

20.3 

.465 

3,500 

17,000 

13,500 

14,000 

.1236 

B-ll 

22.8 

.462 

3,000 

17,000 

14,000 

14,700 

.1205 

B-12 

22.7 

.512 

4,000 

21,000 

17,000 

15,700 

.1853 

B-13 

21.9 

.448 

3,000 

16,000 

13,000 

14,200 

.1219 

B-l4 

21.0 

.513 

4,500 

24,000 

19,500 

18,000 

.1869 

B-15 

24.6 

.459 

5,500 

17,000 

11,500 

12,200 

.1110 

MEAN 

22.3 

.477 

4,100 

19,100 

15,100 

15,200 

.1345 

TABLE  2B  (CONT'D.) 


4 


o 


BOLTED  JOINT  TEST  RESULTS 
SERIES  B  (CONT'D.) 


JOINT 

NO. 

(9) 

ULTIMATE 

LOAD 

(UL) 

(10) 

UL-FL 

(ID 

CORRECTED 

UL-FL 

C( UL-FL) 

(12) 

DEFLECTION 

AT  UL 

(13) 

PL 

UL 

(14) 

(PL-FL) 

(UL-FL) 

LBS. 

LBS. 

LBS. 

IN. 

B-l 

38,750 

35,750 

31,400 

o5438 

o517 

.476 

3-2 

39,250 

33,750 

34,200 

.6005 

.510 

.430 

B-3 

37,850 

32,850 

34,000 

.4955 

.528 

.457 

B-4 

41,250 

36,750 

36,300 

.5410 

.557 

.504 

B-5 

41,500 

38,000 

40,000 

.6740 

.386 

.329 

B-6 

38,950 

35,450 

36,700 

.5140 

.437 

.381 

B-7 

39,000 

34,500 

35,400 

.5090 

.436 

.362 

b-8 

38,500 

34,500 

37,200 

.5235 

.520 

.464 

B-9 

41,650 

37,650 

35,400 

.6445 

.528 

.478 

B-10 

37,900 

34,400 

35,800 

.6275 

.448 

.392 

B-ll 

41,250 

38,250 

40,100 

.7265 

.412 

.386 

B-12 

42,100 

38,100 

35,200 

.6626 

.498 

.446 

B-13 

38,650 

35,650 

38,900 

.5500 

.414 

.365 

B-14 

40,000 

35,500 

32,700 

.5337 

.600 

.549 

B-15 

34,150 

28,650 

30,300 

.5985 

.498 

.401 

MEAN 

39,400 

35,300 

35,600 

.5830 

.486 

.427 

TABLE  2C 


BOLTED  JOINT  TEST  RESULTS 
SERIES  C 


(1) 

JOINT 

NO. 

(2) 

MOISTURE 

CONTENT 

(3) 

SPECIFIC 

GRAVITY 

(4) 

FRICTION 

LOAD 

(FL) 

(5) 

PROPOR¬ 

TIONAL 

LIMIT 

(PL) 

(6) 

PL-FL 

(7) 

CORRECTED 

PL-FL 

C (PL-FL) 

(8) 

DEFLEC¬ 

TION 

AT  PL 

% 

LBS. 

LBS. 

LBS. 

LBS. 

IN. 

C-l 

9.3 

.440 

7,000 

25,000 

18,000 

20,100 

.0826 

C-2 

9.4 

.454 

5,000 

27,000 

22,000 

23,600 

.1099 

C-3 

9.5 

.466 

7,500 

27,000 

19,500 

20,200 

.0904 

C-4 

9.8 

.474 

5,500 

24,000 

18,500 

18,800 

.0952 

C-5 

9.6 

.483 

6,000 

26,000 

20,000 

19,900 

.1051 

C-6 

9.6 

.479 

6,500 

28,000 

21,500 

21,500 

.1110 

C-7 

10.0 

.580 

6,000 

29,000 

23,000 

18,200 

.0999 

c-8 

9.6 

.501 

6,000 

27,000 

21,000 

19,900 

.0929 

C-9 

10.1 

.575 

6,000 

31,000 

25,000 

20,000 

.0783 

C-10 

9.6 

.498 

4,000 

28,000 

24,000 

22,900 

.1010 

C-ll 

9.6 

.497 

6,000 

28,000 

22,000 

21,000 

.0918 

C-12 

9.6 

.511 

5,000 

27,000 

22,000 

20,300 

.0929 

C-13 

9.5 

.482 

6,000 

27,000 

21,000 

20,900 

.0935 

C-l4 

8.8 

.537 

7,500 

32,000 

24,500 

21,300 

.1549 

C-15 

8.5 

.520 

7,000 

32,000 

25,000 

22,600 

.1669 

MEAN 

9.5 

.500 

6,100 

27,900 

21,800 

20,700 

.1044 
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TABLE  2C  (CONT'D.) 
BOLTED  JOINT  TS.3T  RESULTS 
SERIES  C  (CONT'D.) 


JOINT 

NO. 

(9) 

ULTIMATE 

LOAD 

(UL) 

(10) 

UL-FL 

(11) 

CORRECTED 

UL-FL 

C(UL-FL) 

(12) 

DEFLECTION 

AT  UL 

(13) 

PL 

UL 

(14) 

(PL-FL) 

(UL-FL) 

LBS. 

LBS. 

LBS. 

IN. 

C-l 

41,800 

34,800 

38 , 800 

.2880 

.598 

.517 

C-2 

47,050 

42,050 

45,200 

*3524 

o574 

.523 

C-3 

52,000 

44,500 

46,100 

o4475 

.519 

.438 

C-4 

45,000 

39,500 

40,100 

.3935 

.534 

.468 

C-5 

43,750 

37,750 

37,400 

.2940 

.594 

.530 

C-6 

48,400 

41,900 

41,900 

.3900 

.579 

.514 

C-7 

54,000 

48,000 

37,900 

.4740 

.537 

.479 

C-8 

45,200 

39,200 

37,200 

.2494 

.598 

•  536 

C-9 

59,000 

53,000 

42,300 

.5065 

.525 

.472 

C-10 

42,900 

38,900 

37,200 

.2460* 

.653 

.617 

C-ll 

48 , 100 

42,100 

40,300 

.3590 

.582 

.523 

C-12 

49,200 

44,200 

4o,8oo 

.3925 

.549 

.498 

c-13 

44,250 

38,250 

38,000 

.2710 

.610 

.549 

C-14 

48,900 

4l , 400 

36,000 

.3765 

.655 

.592 

C-15 

43,500 

36,500 

33,000 

.3780 

.736 

.685 

MEAN 

47,500 

41,500 

39,500 

.3694 

.589 

.529 

*  Deflection  at  400  pounds  below  ultimate  load.  Not  included  in  mean. 
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TABLE  2D 


BOLTED  JOINT  TEST  RESULTS 
SmRXfjS  D 


(1) 

JOINT 

NO. 

(2) 

MOISTURE 

CONTENT 

(3) 

SPECIFIC 

GRAVITY 

(4) 

FRICTION 
LOAD 
'  (FL) 

(5) 

PROPOR¬ 

TIONAL 

LIMIT 

(PL) 

(6) 

PL-FL 

(7) 

CORRECTED 

PL-FL 

C( PL-FL) 

(8) 

DEFLEC¬ 

TION 

AT  PL 

% 

LBS. 

LBS. 

LBS. 

LBS. 

IN. 

D-l 

9.1 

.485 

0 

19,000 

19,000 

18,800 

.0969 

D-2 

9.2 

.488 

0 

19,000 

19,000 

18,600 

.0853 

D-3 

9.4 

.486 

0 

18,000 

18,000 

17,700 

.0731 

D-4 

9.3 

.506 

0 

20,000 

20,000 

18,700 

.0898 

D-5 

8.9 

.444 

0 

14,000 

14,000 

15,500 

.0820 

D-6 

9.4 

.538 

0 

21,000 

21,000 

18,200 

.1126 

D-7 

9.5 

.565 

0 

21,000 

21,000 

17,100 

.0851 

d-8 

9.2 

.495 

0 

17,000 

17,000 

16,400 

.0648 

D-9 

9.1 

.479 

0 

18,000 

18,000 

18,000 

.0811 

D-10 

9.4 

.488 

0 

18,000 

18,000 

17,600 

.0866 

D-ll 

808 

.456 

0 

19,000 

19,000 

20,200 

.0794 

D-12 

9.3 

„488 

0 

20,000 

20,000 

19,600 

o0953 

D-13 

8.8 

.444 

0 

18,000 

18,000 

19,900 

.0855 

D-l4 

8.5 

.503 

0 

16,000 

16,000 

15,100 

.0877 

D-15 

9d 

.490 

0 

18,000 

18,000 

17,600 

.0821 

MEAN 

9.1 

.490 

0 

18, 400 

18, 400 

17,900 

.0858 

TAEL.,  2D  (CONT'D.) 


BOLTED  JOINT  TEST  RESULTS 
SERIES  D  (CONT'D.) 


JOINT 

NO. 

(9) 

ULTIMATE 

LOAD 

(UL) 

(10) 

UL-FL 

(11) 

CORRECTED 

UL-FL 

C( UL-FL) 

(12) 

DEFLECTION 

AT  UL 

(13) 

PL 

UL 

(14) 

(PL-FL) 

(UL-FL) 

LBS. 

LBS. 

LBS. 

IN. 

D-l 

42,200 

42,200 

41,700 

.4120 

.450 

.450 

D-2 

35,900 

35,900 

35,200 

.2625 

.529 

.529 

D-3 

40,600 

4o,6oo 

40,000 

.3410 

.443 

.443 

D-4 

38,900 

38,900 

36,400 

o3015 

.514 

.514 

D-5 

40,250 

40,250 

44,500 

.4115 

.348 

.348 

d-6 

43,300 

43,300 

37,600 

.4360 

.485 

.485 

D-7 

56,400 

56,400 

46,000 

.5620 

.373 

.373 

d-8 

38,700 

38,700 

37,300 

.3355 

.439 

.439 

D-9 

35,450 

35,450 

35,450 

.2962* 

.508 

.508 

D-10 

40,200 

40,200 

39,400 

.3807x 

.448 

.448 

D-ll 

37,350 

37,350 

39,800 

.3230 

.509 

.509 

D-12 

38,650 

38,650 

37,800 

.2942 

.517 

.517 

D-13 

41,000 

41,000 

45,300 

.3825 

.439 

.439 

D-l4 

42,500 

42,500 

40,100 

.3637 

.376 

.376 

D-15 

43,550 

43,550 

42,500 

.3950 

.413 

.413 

MEAN 

41,000 

41,000 

39,900 

.3708 

.453 

.453 

*  Deflection  at  50  pounds  below  ultimate  load.  Not  included  in  mean, 
x  Deflection  at  200  pounds  below  ultimate  load.  Not  included  in  mean. 


TABLE  3 

BOLTED  JOINT  TEST  RESULTS 
MEAN  VALUES  FOR  EACH  SERIES 


SERIES  A 

SERIES  B 

SERIES  C 

SERIES  D 

Moisture  Content 
% 

11.9 

22.3 

9.5 

9.1 

Specific  Gravity 

.522 

.477 

.500 

.490 

Friction  Load  (FL) 

Lbs. 

4,100 

4,100 

6,100 

0 

Proportional  Limit  (PL) 
Lbs. 

25,900 

19,100 

27,900 

18, 400 

PL-FL 

Lbs. 

21,800 

15,100 

21,800 

18, 400 

Corrected  PL-FL  C(PL-FL) 
Lbs. 

19,800 

15,200 

20,700 

17,900 

Deflection  at  PL 

In. 

.1647 

.1345 

.1044 

.0858 

Ultimate  Load  (UL) 

Lbs. 

38,500 

39,400 

47,500 

41,000 

UL-FL 

Lbs. 

34,400 

35,300 

41,500 

41,000 

Corrected  UL-FL  C (UL-FL) 
Lbs. 

31,100 

35,600 

39,500 

39,900 

Deflection  at  UL 

In. 

.3678 

.5830 

.3694 

.3708 

PL 

UL 

.677 

.486 

.589 

o453 

(PL-FL) 

(UL-FL) 

.639 

.427 

.529 

.453 
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SPECIMENS  AFTER  TESTING 


FIGURE  9-1 
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SPECIMENS  AFTER  TESTING 


FIGURE  9-2 


oil 


SPECIMENS  AFTER  TESTING 


FIGURE  9-3 


;>  ] 


SPECIMENS  AFTER  TESTING 
FIGURE  9-4 


SPECIMENS  AFTER  TESTING 


FIGURE  9-5 
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SPECIMENS  AFTER  TESTING 
FIGURE  9-6 


SPECIMENS  AFTER  TESTING 


FIGURE  9-7 


SPECIMENS  AFTER  TESTING 
FIGURE  9-8 


SPECIMENS  AFTER  TESTING 


FIGURE  10-1 


SPECIMUS  AJTKR  T SITING 


FIGURE  10-2 


SPECIMENS  AFTER  TESTING 


FIGURE  10-3 


SPECIMENS  AFTER  TESTING 
FIGURE  10-4 


<n) 


SPECIMENS  AFTER  TESTING 


FIGURE  10-5 


t)  1 


SPECIMENS  AFTER  TESTING 
FIGURE  10-6 


ti  2 


SPECIMENS  AFTER  TESTING 


FIGURE  10-7 


SPECIMENS  AFTER  TESTING 


FIGURE  10-8 


i 


SPECIMENS  AFTER  TESTING 


FIGURE  10-9 


U  . ) 


FIGURE  11-1 


tj  G 


SPECIMENS  AFTER  TESTING 


FIGURE  11-2 


SPECIMENS  AFTER  TESTING 


FIGURE  11-3 


SPECIMENS  AFTER  TESTING 
FIGURE  11-4 


SPECIMENS  AFTER  TESTING 


FIGURE  11-5 


70 


SPECIMENS  AFTER  TESTING 


FIGURE  11-6 


.  .vu. 


SPECIMENS  AFTER  TESTING 


FIGURE  11-7 


SPECIMENS  AFTER  TESTING 


FIGURE  11-8 


SPECIMENS  AFTER  TESTING 


FIGURE  12-1 


SPECIMENS  AFTER  TESTING 


FIGURE  12-2 


SPECIMENS  AFTER  TESTING 


FIGURE  12-3 


/6 


SPECIMENS  AFTER  TESTING 
FIGURE  12-4 


n 


SPECIMENS  AFTER  TESTING 


FIGURE  12-5 


SPECIMENS  AFTER  TESTING 
FIGURE  12-6 


4(J 


SPECIMENS  AFTER  TESTING 


FIGURE  12-7 


80 


SPECIMENS  AFTER  TESTING 
FIGURE  12-8 


81 
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DISCUSSION 


Some  of  the  tests  exhibited  a  characteristic  recorded 
under  "Remarks"  in  the  Test  Data.  As  the  test  progressed  there 
would  in  some  cases  be  a  sudden  cracking  noise  accompanied  by  a 
jump  in  the  Ames  dial  reading  and  a  drop  in  load  varying  from  50 
to  1,500  pounds.  This  characteristic  was  observed  at  both  low  and 
high  loads,  in  some  cases  occurring  at  intervals  throughout  the 
entire  test.  One  possible  explanation  of  this  characteristic  is 
that  sudden  slip  between  the  wood  pieces  occurred  causing  a  reduction 
in  load  due  to  the  loading  being  of  a  reaction  type.  Some  of  the 
load  that  had  previously  been  supported  by  friction  between  the  wood 
pieces  would  be  transferred  to  the  bolts  causing  an  increase  in 
bolt  bearing. 

Another  characteristic  exhibited  in  some  of  the  tests 
was  the  occurrence  of  an  initial  failure  after  which  the  load  again 
continued  to  increase.  These  initial  failures  were  apparently  due 
to  crushing  of  the  wood  in  bearing.  In  some  tests  one  of  the  wood 
members  developed  a  slight  split  starting  at  one  of  the  bolts. 

In  the  tests  of  Group  B  specimens  these  initial  failures  were  confused 
with  the  slippage  described  above  and  were  thus  ignored.  However,  the 
difference  was  later  recognized  and  in  tests  of  Groups  A,  C  and  D, 
readings  of  load  and  deflection  were  taken  at  each  initial  failure. 
These  readings  are  recorded  in  the  Test  Data  and  are  recognizable  as 
they  do  not  occur  at  the  usual  1,000  pound  load  intervals. 


At  the  proportional  limit  load  the  specimens  did  not 
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appear  to  have  sustained  any  damage.  However,  when  the  ultimate 
load  was  reached  at  least  one  of  the  wood  members  of  every  specimen 
was  split  along  at  least  one  line  of  bolt  holes  due  to  the  wedging 
action  of  the  bolt.  In  many  cases  the  section  of  the  member  between 
the  bolt  holes  sheared  from  the  member.  The  vertical  splits  at 
ultimate  load  were  not  always  as  pronounced  as  indicated  by  Figures 
9  to  12.  As  previously  stated,  the  loading  was  sometimes  continued 
beyond  the  ultimate  load  until  the  splits  opened  up  to  a  greater 
extent.  When  the  specimens  were  taken  apart  it  was  observed  that 
the  fibres  under  the  bolts  were  thoroughly  crushed  and  the  bolts  were 
bent.  The  amount  of  bolt  bending  varied  considerably  as  can  be  seen 
in  Figure  13. 

The  proportional  limit  is  used  as  the  basis  of  allowable 
loads  on  bolted  joints  since  under  long-time  loading,  failure  would  be 
expected  to  occur  at  approximately  the  proportional  limit  obtained 
in  a  test  of  short  duration  (3) (9) •  The  proportional  limit  is 
generally  defined  as  that  point  on  the  load-deflection  curve  at  which 
there  is  a  definite  departure  from  a  linear  relationship.  However, 
in  this  investigation,  as  in  several  other  investigations,  the  depar¬ 
ture  of  the  curve  from  a  straight  line  was  usually  so  gradual  that  the 
exact  limit  of  proportionality  was  difficult  to  establish  (10) (11). 
This  was  probably  partly  due  to  the  fact  that,  because  of  inevitable 
variables,  it  is  very  unlikely  that  the  proportional  limit  loads  under 
all  the  bolts  would  be  reached  simultaneously.  The  selection  of  the 
proportional  limit  is  further  complicated  by  the  fact  that  the 
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initial  portion  of  the  load-deflection  curve  may  be  composed  of  two 
or  three  straight  line  segments  of  slightly  different  slopes.  This 
was  actually  the  case  for  several  specimens  in  this  investigation  and 
has  been  observed  in  other  investigations  (11). 

For  the  purposes  of  defining  the  proportional  limit  in 
this  investigation,  the  slope  of  the  straight  portion  of  the  load- 
deflection  curve  was  determined.  The  proportional  limit  was  then 
defined  as  the  last  load  which  did  not  depart  from  this  straight  line 
by  more  than  0.0015  inches.  The  proportional  limit  load  for  Group 
C  specimens  was  fairly  well  defined  and  could  be  determined  by 
inspection  of  the  load-deflection  curves.  It  was  found  that  when 
the  offset  method  described  above  was  used,  the  proportional,  limit 
load  so  obtained  corresponded  very  well  to  the  proportional  limit 
load  obtained  by  inspection  of  the  load-deflection  curves.  For  this 
reason  the  proportional  limit  load  of  all  specimens  was  determined  by 
using  an  offset  of  0.0015  inches.  In  cases  where  the  initial  portion 
of  the  load-deflection  curve  was  composed  of  two  or  more  straight 
line  segments  the  last  segment  was  used. 

As  can  be  seen  from  Figures  5  to  7»  friction  plays  an 

important  part  in  the  action  of  a  joint.  In  all  specimens,  except 

those  in  Group  D,  some  load  was  taken  by  friction  alone  before  ary 
was  taken  by  bolt  bearing.  Generally,  the  loading  proceeded  with 
very  little  slip  occurring  until  a  certain  load  was  reached.  At 
this  load  a  clearly  defined  increase  in  slip  occurred  which  produced 

a  drop  in  load  due  to  the  loading  being  of  a  reaction  type.  The  load 
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then  fluctuated  considerably  until  the  bolts  came  into  bearing  on 
the  wood,  whereupon  the  rate  of  deflection  slowed  and  the  load  began 
to  increase  more  uniformly.  This  phenomenon  did  not  occur  in  the 
tests  of  specimens  in  Group  D  since  the  nuts  were  loose  enough  before 
the  tests  to  be  easily  turned  with  the  fingers.  In  order  to  compare 
the  bolt  bearing  strengths  of  the  specimens  an  attempt  has  been  made 
to  eliminate  that  part  of  the  strength  of  the  specimens  due  to 
friction.  The  friction  load  has  been  defined  as  the  load  required 
to  produce  initial  slip.  This  is  not  quite  accurate  since  this 
friction  load  would  be  the  static  friction  load  whereas  the  friction 
load  that  was  in  effect  throughout  the  test  would  be  the  dynamic 
friction  load.  This  friction  load,  as  determined  from  Figures  5  to 
8,  has  been  substracted  from  the  proportional  limit  load  and  the 
ultimate  load  in  order  to  obtain  the  corresponding  loads  sustained 
by  bolt  bearing  only. 

In  order  to  compensate  for  the  effect  of  variation  of 
specific  gravity  on  the  crushing  strength  of  the  wood,  the  values 
obtained  in  the  tests  were  adjusted  by  the  use  of  the  formula: 


where  S  =  property  at  specific  gravity  g 

=  property  at  specific  gravity  g^ 
n  =  1.25  for  bolts  bearing  parallel  to  the  grain. 

This  formula  was  applied  to  the  results  of  each  test 
to  obtain  the  corrected  value  of  the  difference  between  the  propor¬ 
tional  limit  load  and  the  friction  load  and  the  corrected  value  of 


'  .  .  .  >'!  .  '  •  '  .  ;.ii> 


J'"  '  '•  1  ’  ;  O'  ’1  J' 

I.  ,'00- 

. 


d  .  .  ..  \  J  t.  o  '  jr  '  1  J' 1 .  1  .  itX.tr  ,  '■  •:  o  ‘i ...  o 

..id  ..  I  ■  :  .  .  o  J  d  '■•rdod  cr 

> '  O...,  o.  ,  on.;  :  300  "  -  ■> 

.  ,  ■  o’.d  .  .  :  x.’  o  t. 

*  i>.  .  ./■  • 

i  o,  j  or  <-  ; ;.  .■  ,  -  \  ,j.\;  J  :y,u.b or  ;  j  . 

.-.I.  '  -...  *  -  ~  ‘  .'.-f  v  •oi.  pr  '.x.;v:'.\ 


■  y  '•&!  d  oo  |  (50 L 

.  J  •  J  -  ,  ,  :  .  d  o.f:  :•  J  • 

'■-.or  ::  '•  j  . .  .  -n.d  .  :  - :  od'o  .  !  :.  0"  Mfc v/cd  ,d 

.'.  •  o  ./  1  .  or-  ••  rod  , ,.,o  .  h -d..  \2lsj 

.  ■  •  r- 

...  v  ■':  ■  . y  odd'  :yr.y-:U.  ,oo  1  ‘i.;.on  -;..C 

v  ,  -  '  ■  ■;  ■  •;  \  J:0i  ■  -• 

'•  .  :  1.  :V.  j  ■  :o:  ...-0'  ■  •' J  'oo..'  d  d 

«  .A 

:  ■, .  '■:■■■  o  o  -o  r  j  o  'o  or  ~  A 

.  '  :  d.: 

.......  ../■■■.  .JboU  qn  .. 

r .  or..  .do.  d  o':!  ii.  o"d,7  :  od  o  ■ . 0  .or  o.ddd,  id 

'.d,  -  /  .  :•  ....  ,j  .1  o  ^  ;.r.  J  d  S.  X--.ru- 


..  . 


*  I. 


V  0  '  r  ...  ':■'...  •  • 


the  difference  between  the  ultimate  load  and  the  friction  load 
(Columns  7  and  11,  Table  2).  All  values  were  corrected  to  a  constant 
specific  gravity  of  0.48  which  is  the  average  for  Douglas  fir. 

Figure  14  is  a  plot  of  corrected  values  of  the  difference 
between  the  proportional  limit  load  and  the  friction  load  versus 
moisture  content.  The  regression  line  (best  fit  straight  line)  and 
confidence  limits  for  Groups  A  and  B  have  also  been  plotted.  The 
methods  used  in  the  computations  for  the  regression  line  and  the 
confidence  limits  are  outlined  in  Appendix  A. 

Figure  15  is  a  plot  of  mean  corrected  values  of  the 
difference  between  the  proportional  limit  load  and  the  friction  load 
versus  mean  moisture  content  for  each  group  together  with  the 
regression  line  and  confidence  limits. 

In  Appendix  A  it  is  shown  that  the  slope  of  the  regression 
line  is  significant,  i.e.  an  increase  in  moisture  content  is  accom¬ 
panied  by  a  decrease  in  the  proportional  limit  load  of  bolted  joints. 
The  equation  for  determining  the  proportional  limit  load  of  a  bolted 
joint  of  the  same  type  tested  in  this  investigation  would  be  as 
follows: 

P.L.  =  24c4  -  0.403x 

where  P.L.  =  proportional  limit  load  in  kips 
x  =  moisture  content  in  percent. 

It  has  been  stated  previously  that  the  Canadian  Standards 
Association  gives  modification  factors  for  the  use  of  green  lumber 
in  bolted  joints  (7)*  A  comparison  of  these  modification  factors  and 
those  resulting  from  the  use  of  the  above  equation  is  given  in  the 
following  table 0 
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TABLE  4 


Comparison  of  Modification  Factors  for  Seasoning  Conditions 

Moisture  Content  in  Modification  Factor 

Percent  When  Fabricated  Canadian  Standards  Association  U.  of  A.  Tests 

15  1.00  1.00 

20  0.80  0.89 

25  0.60  0.78 

50  0»40  0.67 

Compared  to  values  obtained  in  this  series  of  tests  the 
modification  factors  given  by  the  Canadian  Standards  Association 
appear  to  be  conservative. 

From  Figure  15  it  will  be  noted  that  the  mean  corrected 
value  of  the  difference  between  the  proportional  limit  load  and  the 
friction  load  for  Group  C  lies  very  close  to  the  regression  line,  on 
approximately  the  5$  confidence  line.  This  means  that  there  is  a 
95%  probability  that  Group  C  belongs  to  the  parent  population  of 
which  Groups  A  and  B  are  samples.  Consequently  it  would  seem  that 
bolted  joints  that  are  seasoned  after  fabrication  and  have  the  nuts 
on  the  bolts  retightened  after  seasoning  are  as  strong  as  joints 
fabricated  from  seasoned  lumber. 

The  point  representing  Group  D  on  Figure  15  falls 
below  the  regression  line,  on  approximately  the  75%  confidence  line. 
This  would  indicate  that  there  is  a  75%  probability  that  Group  D 
does  not  belong  to  the  parent  population.  Although  this  probability 
is  not  high  enough  to  justify  a  conclusion  that  Group  D  does  not 
definitely  belong  to  the  parent  population  it  gives  an  indication 
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that  this  may  possibly  be  the  case.  In  other  words,  bolted  joints 
that  are  seasoned  after  fabrication  and  which  do  not  have  the  nuts 
on  the  bolts  retightened  after  seasoning  may  not  be  as  strong  as 
joints  fabricated  from  seasoned  lumber.  It  should  be  noted  on 
Figure  14  that  all  the  points  of  Group  D  are  below  the  regression 
line,  none  above. 

Since  the  only  difference  between  specimens  of  Group 
C  and  D  was  that  the  nuts  on  the  bolts  of  Group  C  specimens  were 
retightened  before  testing  and  those  of  Group  D  were  not,  any 
difference  in  strength  between  these  two  groups  must  be  attributed 
to  this  factor.  An  attempt  has  been  made  to  correct  for  that  part 
of  the  load  taken  by  friction  between  the  wood  pieces.  Another 
contributing  factor  should  also  be  considered.  As  a  test  progressed 
and  slip  took  place  between  the  wood  pieces,  some  degree  of  bolt 
bending  occurred.  If  the  nuts  on  the  bolts  were  tight  the  tension 
in  the  bolts  would  increase,  thereby  increasing  the  frictional  force 
between  the  wood  pieces.  If  the  nuts  were  not  tight  no  frictional 
forces  would  be  present  initially  and  bolt  bending  would  not  produce 
a  frictional  force  until  the  bolt  bending  became  great  enough  to 
take  up  the  initial  looseness.  Since  the  nuts  on  the  bolts  of 
Group  D  were,  prior  to  testing,  loose  enough  to  be  turned  with  the 
fingers,  it  is  likely  that  a  frictional  force  caused  by  excessive 
bolt  bending  did  not  come  into  effect  until  considerable  deformation 
had  occurred,  i.e.  until  after  the  proportional  limit  was  passed. 

When  the  proportional  limit  was  reached,  this  frictional  force  would 
be  present  in  specimens  of  Groups  A,  B  and  C  but  would  not  be  present 
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in  specimens  of  Group  D. 

The  fact  that  this  effect  was  neglected  in  the  correction 
made  for  friction  may  be  the  reason  that  the  mean  corrected  value 
of  the  difference  between  the  proportional  limit  load  and  the  friction 
load  for  Group  D  is  considerably  below  the  regression  line.  Since  the 
magnitude  of  this  effect  is  unknown  no  definite  statement  can  be 
made  with  regard  to  its  relative  importance.  However,  the  results 
do  not  discount  the  possibility  that  bolted  joints  which  are  seasoned 
after  fabrication  and  which  do  not  have  the  nuts  on  the  bolts 
retightened  after  seasoning  are  as  strong  as  joints  fabricated  from 
seasoned  lumber. 

The  mean  corrected  values  of  the  difference  between  the 
ultimate  load  and  the  friction  load  exhibit  no  apparent  relationship 
to  moisture  content.  As  a  result,  the  mean  ratios  of  the  difference 
between  the  proportional  limit  load  and  the  friction  load  to  the 
difference  between  the  ultimate  load  and  the  friction  load  for  each 
group  bear  no  relationship  to  each  other.  Other  investigators  have 
found  that  the  ratio  of  proportional  limit  load  to  ultimate  load 
is  a  constant  for  any  one  species,  being  about  O.67  for  Douglas  fir 
(9) (11)*  However,  in  these  other  investigations  moisture  content 
was  not  one  of  the  variables.  Since  the  proportional  limit  and  the 
ultimate  load  are  both  strength  properties  a  change  in  moisture 
content  should  have  a  similar  effect  on  both  of  them. 

Table  3  gives  the  mean  ratios  of  the  difference  between 
the  proportional  limit  load  and  the  friction  load  to  the  difference 
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between  the  ultimate  load  and  the  friction  load  for  each  group. 

The  value  of  this  ratio  for  Group  A  was  found  to  be  0.64  which  is 
reasonably  close  to  the  value  of  O.67  reported  in  other  investigations. 
The  values  of  Groups  B,  C  and  D,  however,  were  considerably  lower. 

The  load-deflection  curves  (Figures  5  to  8)  show  that 
considerably  more  deflection  occurred  at  ultimate  load  for  Group 
B  specimens  than  for  the  specimens  of  the  other  groups.  Table  3 
gives  the  mean  deflection  at  ultimate  load  for  Group  B  as  approximately 
O.58  inches  whereas  the  mean  deflection  at  ultimate  load  for  all 
other  groups  was  approximately  0.37  inches.  This  is  probably  due  to 
the  fact  that  green  wood,  although  not  as  strong  as  seasoned  wood,  is 
more  pliable  and  deforms  more  before  failure  (2). 
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CONCLUSIONS 


The  following  conclusions  apply  to  bolted  joints  in 
which  the  grain  in  the  main  member  is  parallel  to  the  grain  in  the 
side  plates. 

1.  The  strength  of  a  bolted  joint  is  reduced  by  an  increase  in 

moisture  content.  Modification  factors  obtained  in  this  investig¬ 
ation,  for  joints  fabricated  from  unseasoned  lumber  are  listed  in 
Table  5» 

TABLE  3 


Modification  Factors  for  Seasoning  and  Service  Conditions  Obtained  In 

This^  I n vestigatioa 


Moisture  Content  in  Percent 
When  Fabricated 

15 

20 

25 

30 


Condition  of 
Timber  in  Use 

dry 

dry 

dry 

dry 


Modification 

Factor 

1.00 

0.89 

0.?8 

0.67 


2.  Bolted  joints  that  are  seasoned  after  fabrication  and  which  have 
the  nuts  on  the  bolts  retightened  after  seasoning  are  as  strong 
as  joints  fabricated  from  seasoned  lumber. 

3.  From  the  available  data  it  is  uncertain  whether  bolted  joints 
that  are  seasoned  after  fabrication  and  which  do  not  have  the  nuts 
on  the  bolts  retightened  after  seasoning  are  as  strong  as  joints 
fabricated  from  seasoned  lumber. 

4.  No  definite  relationship  between  the  ultimate  strength  and  the 
moisture  content  of  bolted  joints  was  indicated  by  this  investi¬ 
gation. 

5.  The  deflection  at  ultimate  load  for  bolted  joints  in  material 
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with  a  high  moisture  content  is  considerably  greater  than  that  for 


joints  in  seasoned  material. 
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APPENDIX  A 


Statistical  Analysis 


If  a  straight  line  is  fitted  by  least  squares  to  the  dots 


of  the  scatter  diagram  (Figure  14)  in  such  a  way  as  to  minimize  the 
sum  of  the  squares  of  the  distances  parallel  to  the  y  axis  from  the 
dots  to  the  line,  the  regression  line  of  y  on  x  is  obtained  (12) (13). 
This  line  has  the  equation  y  =  a  +  bx. 


v  _  NJxy  -  2xiy 

0  -  2  2 
N2x  -  fex) 


fey  -  hsx) 

N 


a 


where  y  =  an  individual  measurement,  in  this  case  the  corrected 

value  of  the  difference  between  the  proportional  limit  load 
and  the  friction  load,  expressed  in  kips, 
x  =  an  individual  measurement,  in  this  case  the  moisture  content 
in  percent. 

N  =  number  of  pairs  of  individual  measurements.  In  this  case 
Groups  A  and  B  are  combined  and  N  =  30. 
x  =  average  measurement  or  mean, 

y  =  =  average  measurement  or  mean. 


Sxy  =  .Z(x-x) (y-y)/N  =  covariance  of  x  and  y. 

Considering  Groups  A  and  B  and  using  values  from  Table  6 


the  following  can  be  obtained: 


b  =  -0o403 
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9,639  JE(y-y)(x-x)  =  -350.76 


X  =  17.1 

y  =  17.5 
Sy  =  3.08 
Sx  =  5.38 
Sxy  =  -11.69 


Thus,  the  equation  of  the  regression  line  shown  on 


Figures  l4"and  15  is  y  =  24.4  -  ,403x.  Using  the  Student  t-test 
to  determine  the  significance  of  the  slope  of  the  regression  line, 
the  following  formula  is  used: 


where  r  = 


H^xy  -  ^x>y 


Again,  using  values  from  Table  6  and  N  =  30,  it  is 


found  that  r  =  0.708.  The  corresponding  value  of  t  is  found  to  be 
5.30.  If  the  value  of  t  computed  above  (3*30)  is  greater  than  the 
value  tacCfrom  tables)  corresponding  to  an  assigned  significance 
level  and  the  given  N-2  degrees  of  freedom,  it  can  be  said  that  the 
observed  slope  of  the  regression  line  is  significant.  From  tables, 
the  value  of  4*for  95#  probability  and  for  N-2  =  28  degrees  of 
freedom  is  2.048.  Since  5*30  is  considerably  greater  than  2.048  it 
can  be  said  that  there  is  a  greater  than  95#  chance  that  the  slope 
of  the  regression  line  is  significant  and  that  an  increase  in 
moisture  content  has  the  effect  of  reducing  the  proportional  limit 
load  for  a  joint. 


The  confidence  limits  for  the  regression  line  have  been 
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plotted  on  Figures  14  and  15.  These  confidence  limits  give  the 
probability  of  a  joint  belonging  to  the  parent  population  of  which 
Groups  A  and  B  are  samples.  For  example,  if  a  certain  joint  of  the 
same  type  as  those  tested  in  this  investigation  were  tested  and  the 
results  happened  to  plot  on  the  10#  confidence  limit  of  Figure  14 
or  15 »  it  could  be  said  that  there  is  a  90#  probability  that  this 
joint  belongs  to  the  parent  population  and  that  it  did  not  fall 
on  the  regression  line  because  of  a  chance  error.  It  could  also 
be  said  that  there  is  a  10#  probability  that  this  joint  does  not 
belong  to  the  parent  population  and  that  it  did  not  fall  on  the 
regression  line  because  of  some  inherent  difference  between  it  and 
specimens  of  the  parent  population. 

These  confidence  limits  were  plotted  from  the  following 


formula: 


+  ^ 

y  =  a  +  bx  -  t^  tfey 


1  +  N  ^  +  (x  -  x)2 
NSx2 


14 


where  'T'ey2  =  NSy2  (1  -  r2) 

N-2 


The  values  of  y  from  the  above  equation  are  tabulated  in 
Table  7  for  various  values  of  to*,  and  x. 

TABLE  7 


Solutions 

of  Confidence 

Limit  Equation 

X 

9.1 

13.1 

17.1 

21.1 

25.1 

95#  Confidence  Limits 
to. 05  =  2.048 

15.9 

25.5 

14.4 

23.8 

12.8 

22.2 

11.2 

20.6 

9.5 

19.1 

80#  Confidence  Limits 

tO. 20  =  1.313 

17.6 

23.8 

16.1 

22.1 

14.5 

20.5 

12.9 

18.9 

11.2 

17.4 

70#  Confidence  Limits 

to. 30  =  1.056 

18.2 

23.2 

16.7 

21.5 

15.1 

19.9 

13.5 

18.3 

11.8 

16.8 

10#  Confidence  Limits 

to. 90  =  0.127 

20.4 

21.0 

18.8 

19.4 

17.2 

17.8 

15.6 

16.2 

14.0 

14.6 
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APPENDIX  B 


Tension  Tests  on  Bolts 

Six  bolts  of  the  same  type  used  in  the  joint  specimens 
of  this  investigation  were  tested  in  tension.  They  were  tested  in 
a  200,000  pound  universal  testing  machine  equipped  with  a  bolt 
testing  apparatus  as  shown  in  Figure  16.  A  Microformer  Stress-Strain 
Recorder  operating  on  a  two  inch  gauge  length  was  used  to  record  the 
load-strain  curves  of  Figure  17«  In  all  six  tests  the  ultimate 
failure  occurred  in  the  threaded  portion  of  the  bolt,  which  was 
outside  the  gauge  points.  The  gross  diameter  of  the  bolts  was  0.750 
inch  giving  a  gross  area  of  0.442  square  inches  and  the  diameter 
at  the  base  of  the  thread  was  0.620  inch  giving  a  net  area  of  0.302 
square  inches.  Table  8  summarizes  the  results  of  the  tests. 

TABLE  8 

Results  of  Tension  Tests  of  Bolts 


Bolt  No. 

Yield  Load 
Lbs. 

Ultimate  Load 
Lbs. 

Yield  Stress 

P.S.I. 

Ultimate  Stress 

P.S.I. 

1 

14,300 

23,750 

32,400 

78,600 

2 

15,100 

25,700 

34,200 

85,100 

3 

15,300 

24,850 

34,600 

82,300 

4 

15,450 

26,600 

35,000 

88,000 

5 

14,500 

25,350 

32,800 

83,900 

6 

13,900 

22,100 

31,500 

73,200 

Mean 

14,758 

24,725 

33,417 

81,850 

Note:  Rate  of  Loading  =  5,000  /Min. 
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APPENDIX  C 

Compression  Tests  on  Small  Douglas  Fir  Specimens 

Three  specimens  cut  from  lumber  left  over  from  the 
manufacture  of  the  bolted  joints  were  tested  in  compression  parallel 
to  the  grain.  The  specimens  were  2  inches  by  2  inches  in  cross- 
section  and  8  inches  long.  The  ends  of  each  specimen  were  capped 
with  a  mixture  of  sulfur  and  fire  clay  to  ensure  parallelism. 

Before  testing,  each  specimen  was  fitted  with  two  Mercer  dials 
located  on  opposite  faces  of  the  specimen.  These  dials,  which  were 
graduated  to  0.0001  inch,  measured  deformation  over  a  gauge  length 
of  four  inches.  On  each  face  on  which  a  dial  was  located  an  SR-4 
strain  gauge  was  also  mounted  on  the  specimen.  These  strain  gauges 
were  read  to  0.00001  inch. 

The  specimens  were  loaded  at  a  rate  of  1,000  pounds 
per  minute.  At  each  increment  of  load  the  loading  was  held  while 
strain  readings  were  taken.  On  completion  of  the  test  a  small 
sample  approximately  2  inches  by  2  inches  by  2  inches  was  cut  from 
the  compression  specimen  for  the  determination  of  moisture  content 
and  specific  gravity. 

All  three  specimens  failed  by  vertical  splitting,  the 
mean  ultimate  load  being  27,700  pounds  and  the  mean  ultimate  stress 
being  6,900  pounds  per  square  inch.  Test  data  are  given  in  Tables 
9  and  10.  Stress-strain  curves  for  all  three  specimens  are  plotted 


in  Figure  19 
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TABLE  10 


MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
FOR  COMPRESSION  TESTS  ON  DOUGLAS  FIR 


MOISTURE  CONTENT 


Specimen  No. 

1 

2 

3 

Wet  Weight 

57.42 

56.48 

54.56 

Dry  Weight 

54.2? 

53.47 

51.68 

Weight  of 

Water 

3.15 

3.01 

2.88 

Moisture  Content  (#) 

5.8 

5.6 

5.6 

SPECIFIC  GRAVITY 

Dry  Weight 

+  Paraffin 

56.59 

55.52 

54.54 

Dry  Weight 

54.27 

53.47 

51.68 

Weight  of  Paraffin 

2.32 

2.05 

2.86 

Volume 

Trial 

1 

108 

104 

101 

of 

Number 

2 

109 

104 

101 

Sample 

3 

108 

104 

101 

+ 

Sum 

325 

Paraffin 

Average 

108.3 

104.0 

101.0 

♦Volume  of 

Paraffin 

2.6 

2.3 

3.2 

Volume  of  Sample 

105.7 

101.7 

97.8 

Specific  Gravity 

0.514 

0.527 

O.529 

♦Specific  Gravity  of  Paraffin  0.893 
All  weights  measured  in  grams. 

All  volumes  measured  in  centimeters^. 
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APPENDIX  D 


TEST  DATA 

Test  data  are  presented  as  follows: 

(1)  Load  deflection  readings. 

(2)  Moisture  content  and  specific  gravity  data. 

The  left  dial  and  right  dial  in  the  load  deflection  readings 
are  referred  to  a  person  standing  in  front  of  and  facing  the  testing 
machine  as  shown  in  Figure  3» 

For  the  purpose  of  labeling  the  moisture  content  and  specific 
gravity  samples,  the  side  plate  next  to  the  bolt  heads  was  described 
as  Piece  1,  the  main  member  as  Piece  2,  and  the  side  plate  next  to 


the  nuts  as  Piece  3 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ A-l _  DATE  OF  TEST  August  14,  1959 _ 

RATE  OF  LOADING  5,000  LB, /MIN.  TIME:  BEGIN  9:36  a.m.  END  9:44  a.m. 
AVERAGE  MOISTURE  CONTENT  10.8#  AVERAGE  SPECIFIC  GRAVITY  .507 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

21  OOO 

.2379 

.2330 

.1355 

1  000 

.1002 

.1004 

.0003 

22  OOO 

.2448 

.2400 

.1424 

2  000 

.1010 

.1009 

.0010 

23  ooo 

.2522 

.2475 

.1499 

3  000 

.1197 

.1195 

.0196 

24  OOO 

.2595 

.2540 

.1568 

4  000 

.1350 

.1345 

.0347 

25  ooo 

.2673 

.2620 

.1646 

5  000 

.1430 

.1410 

.0420 

26  OOO 

.2757 

.2700 

.1728 

6  ooo 

.1513 

.1495 

.0504 

27  ooo 

.2838 

.2780 

.1809 

7  000 

.1580 

.1565 

.0572 

28  OOO 

.2930 

.2870 

.1900 

8  ooo 

.1637 

.1675 

.0656 

29  ooo 

.3022 

.2965 

.1994 

9  ooo 

.1688 

.0688 

30  OOO 

.3120 

.3060 

.2090 

10  ooo 

.1738 

.1725 

.0732 

31  ooo 

.3225 

.3110 

.2168 

11  ooo 

.1792 

.1770 

.0781 

32  ooo 

.3330 

.3270 

.2300 

12  OOO 

.1851 

.1830 

.0840 

33  ooo 

.3440 

.3380 

.2410 

13  OOO 

.1916 

.1890 

.0903 

34  ooo 

.3568 

.3560 

.2564 

14  OOO 

.1980 

.1950 

.0965 

35  OOO 

.3708 

.3660 

.2684 

15  OOO 

.2040 

.2005 

.1022 

36  OOO 

.3860 

.3800 

.2830 

16  ooo 

.2098 

.2060 

.1078 

37  ooo 

.4012 

.3960 

.2986 

17  ooo 

.2152 

.2110 

.1131 

37  350 

.4170 

.4110 

.3140 

18  ooo 

.2208 

.2160 

.1184 

38  OOO 

.4273 

.4205 

.3239 

19  ooo 

.2260 

.2210 

.1235 

38  650 

.4500 

.4400 

.3450 

20  OOO 

.2316 

.2265 

.1290 

REMARKS: 

No  dial 

jumping 

;  or  cracking  noise. 

Pieces  1 

and  3 

failed  on  left 

bolt  line  and  slightly  on 

right 

bolt  line. 

Piece  2 

failed 

on  right  bolt 

line  and 

slightly  on 

left  bolt 

line. 
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UNIVERSITY  OF  ALBERTA 


l<ci 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  A 

-2 

DATE  OF  TEST 

August 

14,  1959 

RATE  OF 

LOADING 

5.000 

LB. /MIN. 

TIME:  BEGIN 

9:54  a.m. 

END 

10:04  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

12.3# 

AVERAGE  SPECIFIC  GRAVITY 

.451 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN . 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.1000 

.0000 

21  OOO 

.1545 

.2568 

.1557 

1  000 

.0003 

.1005 

.0004 

22  OOO 

.1630 

.2650 

.1640 

2  000 

.0008 

.1007 

.0007 

23  ooo 

.1718 

.2770 

.1744 

3  000 

.0011 

.1009 

.0010 

24  OOO 

.1810 

.2820 

.1815 

4  000 

.0018 

.1012 

.0015 

25  OOO 

.1900 

.2905 

.1902 

5  ooo 

.0030 

.1019 

.0025 

26  OOO 

.1997 

.3000 

.1999 

6  ooo 

.0135 

.1140 

.0137 

27  ooo 

.2100 

.3090 

.2095 

7  ooo 

.0238 

.1245 

.0242 

28  OOO 

.2206 

.3195 

.2200 

8  ooo 

.0350 

.1365 

.0357 

29  ooo 

.2317 

.3310 

.2313 

9  OOO 

.0440 

.1450 

.0445 

30  OOO 

.2438 

.3420 

.2429 

10  ooo 

.0542 

.1550 

.0546 

31  ooo 

.2558 

.3535 

.2547 

11  ooo 

.0655 

.1655 

.0655 

32  ooo 

.2738 

.3715 

.2727 

12  OOO 

.0785 

.1785 

.0785 

32  950 

.2920 

.3895 

.2908 

13  OOO 

.0888 

.1880 

.0884 

33  OOO 

.3133 

.4120 

.3127 

14  OOO 

.0973 

.1980 

.0977 

33  550 

.3280 

.4280 

.3280 

13  ooo 

.1046 

.2055 

.1051 

34  ooo 

.3590 

.4580 

.3585 

16  ooo 

.1125 

.2135 

.1130 

35  ooo 

.3860 

.4750 

.3805 

17  ooo 

.1210 

.2225 

.1217 

35  550 

— 

.5295 

.4295 

18  ooo 

.1293 

.2310 

.1301 

19  OOO 

.1373 

.2390 

.1381 

20  OOO 

.1460 

.2485 

.1472 

REMARKS:  Slight  dial  jumping  and  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 

Piece  2  failed  on  right  bolt  line  (which  was  cracked  very  slightly 
before  test). 


1^2 

UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ A^ _  DATE  OF  TEST  August  14,  1939 _ 


RATE  OF  LOADING  $,000  LB ./MIN,  TIME:  BEGIN  10:22  a.m.  END  10:32  a.m. 
AVERAGE  MOISTURE  CONTENT  11.#  AVERAGE  SPECIFIC  GRAVITY  .526 _ 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2190 

.2320 

.1255 

1  000 

.1001 

.1002 

.0001 

23  ooo 

.2255 

.2385 

.1320 

2  000 

.1003 

.1005 

.0004 

24  OOO 

.2322 

.2450 

.1386 

3  000 

.1007 

.1010 

.0008 

25  ooo 

.2392 

.2520 

.1456 

4  000 

.1100 

.1120 

.0110 

26  OOO 

.2463 

.2585 

.1524 

5  000 

.1260 

.1295 

.0278 

27  ooo 

.2538 

.2660 

.1599 

6  000 

.1345 

.1370 

.0357 

28  OOO 

.2620 

.2740 

.1680 

7  000 

.1410 

.1440 

.0425 

29  ooo 

.2708 

.2820 

.1764 

8  000 

.1470 

.1505 

.0488 

30  OOO 

.2793 

.2905 

.1849 

9  ooo 

.1525 

.1570 

.0548 

31  ooo 

.2897 

.3010 

.1953 

10  000 

.1577 

.1625 

.0601 

32  OOO 

.3002 

.3120 

.2061 

11  000 

.1622 

.1690 

.0656 

33  ooo 

.3106 

.3220 

.2163 

12  000 

.1671 

.1745 

.0708 

34  ooo 

.3228 

.3335 

.2281 

13  ooo 

.1717 

.1795 

.0756 

35  ooo 

.3360 

.3450 

.2405 

14  OOO 

.1762 

.1845 

.0803 

36  ooo 

.3507 

.3580 

.2544 

15  ooo 

.1810 

.1900 

.0855 

37  OOO 

.3703 

.3755 

.2729 

16  ooo 

.1861 

.1955 

.0908 

37  450 

.3808 

.3830 

.2819 

17  ooo 

.1910 

.2015 

.0962 

38  ooo 

,4o8o 

.4020 

.3050 

18  ooo 

.i960 

.2070 

.1015 

38  900 

.4470 

.4320 

.3495 

19  OOO 

.2010 

.2130 

.1070 

39  ooo 

.4703 

.4520 

.3611 

20  OOO 

.2070 

.2190 

.1130 

39  500 

.5300 

— 

.4300 

21  OOO 

.2128 

.2255 

.1191 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on 

both  bolt 

lines. 

Piece  2 

failed  on 

right  bolt 

;  line. 

Piece  3 

failed  on 

left  bolt 

line  and  slightly  on 

right  bolt 

line. 

• 

•$  • 

( 

-»  k  . 

. 

')  > 

.  ■ , ' 

c  . 

—  “ 

•— — 

9 

■ 

.  <•  1 

. 

* 

-  -  •  i.  p.  .:m  i». 

,,  >j. 

— 

0.0  9 

-  /* 

1'.  >1. 

9 

* 

.  .  . 

. 

. 

. 

OOC 

£ 

I  . 

. 

. 

<  '  ^  >  •  i 

■  • 

00 0 

p 

•  - 

r  »*:i  X*/  t 

• 

. 

-i'.* 

OGU 

r  , 

. 

. 

, 

/  . 

.  . 

OOC 

r  *  * 

. 

. 

•» 

OC"j 

♦ 

. 

7.  • 

- 

• 

* 

000 

1 

.. 

« 

. 

-  0 

, 

p 

'  •*- 

•  . 

. 

■ 

* 

.  . 

. 

OC  i 

• 

- 

r 

. 

. 

OC 

VI 

1. 

. 

# 

* 

« ■  - .  * 

9 

'  .  . 

'S  . 

.  . 

* 

» 

* 

• 

.  00.  ' 

V  d  I 

^  OO:-;  : 

UNIVERSITY  OF  ALBERTA 


Is  3 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO:  A-4 _  DATE  OF  TEST  August  14,  1959 


RATE  OF  LOADING  $,000  LB. /MIN.  TIME:  BEGIN  10:46  a.m.  END  10:5$  a.m. 
AVERAGE  MOISTURE  CONTENT  10,7#  AVERAGE  SPECIFIC  GRAVITY  .515 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 
DEFLN . 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2294 

.2445 

.1369 

1  000 

.1000 

.1004 

.0002 

23  ooo 

.2356 

.2520 

.1438 

2  000 

.1001 

.1009 

.0005 

24  000 

.2421 

.2590 

.1505 

3  000 

.1007 

.1048 

.0028 

25  ooo 

.2487 

.2665 

.1576 

4  000 

.1072 

.1160 

.0116 

26  000 

.2568 

.2750 

.1659 

5  000 

.1210 

.1300 

.0255 

27  ooo 

.2648 

.2840 

.1744 

6  000 

.1310 

.1410 

.0360 

28  OOO 

.2737 

.2935 

.1836 

7  000 

.1378 

.1485 

.0431 

29  000 

.2830 

.3035 

.1933 

8  000 

.1432 

.1545 

.0489 

30  OOO 

.2918 

.3130 

.2024 

9  000 

.1486 

.1610 

.0548 

31  ooo 

.3021 

.3240 

.2130 

10  000 

.1550 

.1670 

.0610 

32  ooo 

.3134 

.3360 

.2247 

11  000 

.1610 

.1730 

.0670 

33  ooo 

.3270 

.3510 

.2390 

12  000 

.1677 

.1790 

.0733 

34  ooo 

.3472 

.3705 

.2588 

13  ooo 

.1743 

.1855 

.0799 

35  ooo 

.3660 

.3870 

.2765 

14  000 

.1808 

.1915 

.0861 

36  ooo 

.3850 

.4050 

.2950 

15  000 

.1870 

.1980 

.0925 

37  ooo 

.4180 

.4320 

.3250 

16  ooo 

.1934 

.2045 

.0989 

37  950 

.5210 

.5180 

.4195 

17  ooo 

.2007 

.2115 

.1061 

18  ooo 

.2073 

.2185 

.1129 

19  ooo 

.2135 

.2255 

.1195 

20  OOO 

.2188 

.2320 

.1254 

21  OOO 

.2243 

.2385 

.1314 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

All  pieces  failed  on  both  bolt  lines. 


UNIVERSITY  OF  ALBERTA 


1^4 


DEPARTMENT  OF  CIVIL  ENGINEERING 


BOLTED  JOINT  TESTS 


JOINT  NC 

>: 

A-5 

DATE  OF  TEST 

August 

14,  1959 

RATE  OF 

LOADING 

5.000 

LB. /MIN. 

TIME:  BEGIN 

11:03  a.m. 

END  11:10 

a.m. 

AVERAGE 

MOISTURE  CONTENT 

11.1# 

AVERAGE  SPECIFIC  GRAVITY  .516 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2573 

.2645 

.1609 

1  OOO 

.1003 

.1004 

.0004 

23  ooo 

.2652 

.2730 

.1691 

2  000 

.1027 

.1035 

.0031 

24  OOO 

.2735 

.2820 

.1777 

3  000 

.1170 

.1205 

.0188 

25  OOO 

.2812 

.2910 

.1859 

4  000 

.1410 

.1420 

.0415 

26  OOO 

.2895 

.3005 

.1950 

5  000 

.1532 

.1520 

.0526 

27  ooo 

.2982 

.3100 

.2041 

6  000 

.1620 

.1600 

.0610 

28  OOO 

.3088 

.3210 

.2149 

7  000 

.1700 

.1665 

.0682 

29  ooo 

.3186 

.3310 

.2248 

8  ooo 

.1780 

.1730 

.0755 

30  OOO 

.3310 

.3430 

.2370 

9  OOO 

.1858 

.1790 

.0824 

31  ooo 

.3438 

.3550 

.2494 

10  ooo 

.1928 

.i860 

.0894 

32  ooo 

.3690 

.3820 

.2755 

11  ooo 

.1988 

.1925 

.0957 

33  ooo 

.3790 

.3990 

.2890 

12  OOO 

.2057 

.2005 

.1031 

33  300 

.3850 

.4070 

.2960 

13  ooo 

.2118 

.2075 

.1097 

14  OOO 

.2170 

.2135 

.1152 

15  ooo 

.2221 

.2200 

.1210 

16  ooo 

.2263 

.2260 

.1261 

17  ooo 

.2310 

.2320 

.1315 

18  ooo 

.2354 

.2380 

.1367 

19  ooo 

.2398 

.2435 

.1417 

20  OOO 

.2448 

.2500 

.1474 

21  OOO 

.2504 

.2565 

.1334 

REMARKS: 

No  dial  jumping 

;  or  cracking 

noise. 

Piece 

1  failed 

on  right  bolt  line. 

Piece 

2  failed 

on  left  bolt 

line. 

Piece 

3  failed 

on  both  bolt 

lines. 
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UNIVERSITY  OF  ALBERTA 


1  <Cx) 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

i:  A-6 

DATE  OF  TEST 

August 

14,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

11:22  a.m. 

END  11:30 

s.  •  m  • 

AVERAGE 

MOISTURE 

CONTENT 

13.8% 

AVERAGE  SPECIFIC  GRAVITY  .473 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

.0000 

22  OOO 

.3729 

.2460 

.1594 

1  OOO 

.2004 

.1002 

0OOO3 

23  ooo 

.3818 

.2530 

.1674 

2  000 

.2011 

.1002 

.0007 

24  OOO 

.3907 

.2605 

.1756 

3  000 

.2019 

.1005 

.0012 

25  ooo 

.3998 

.2680 

.1839 

4  000 

.2028 

.1005 

.0017 

26  000 

.4091 

.2765 

.1928 

5  000 

.2068 

.1005 

.0037 

27  ooo 

.4188 

.2845 

.2016 

6  000 

.2186 

.1070 

.0128 

28  OOO 

.4292 

.2935 

.2113 

7  000 

.2307 

.1200 

.0253 

29  ooo 

.4403 

.3035 

.22 19 

8  000 

.2430 

.1330 

.0380 

30  OOO 

.4522 

.3140 

.2331 

9  000 

.2542 

.1415 

.0478 

31  ooo 

.4621 

.3225 

.2423 

10  000 

.2641 

.1490 

.0565 

32  000 

.4742 

.3335 

.2538 

11  000 

.2750 

.1585 

.0667 

33  OOO 

.4876 

.3465 

.2670 

12  000 

.2848 

.1685 

.0766 

34  OOO 

.5022 

.3600 

.2811 

13  ooo 

.2936 

.1770 

.0853 

35  ooo 

.5158 

.3730 

.2944 

14  OOO 

.3020 

.1855 

.0937 

36  ooo 

.5320 

.3885 

.3102 

15  ooo 

.3110 

.1940 

.1025 

37  OOO 

.5482 

,4o4o 

.3261 

16  ooo 

.3198 

.2020 

.1109 

38  OOO 

.5680 

.4230 

.3455 

17  OOO 

.3288 

.2095 

.1191 

39  ooo 

.5910 

.4430 

.3670 

18  ooo 

.3373 

.2165 

.1269 

39  800 

.6150 

— 

.4150 

19  OOO 

.3462 

.2235 

.1348 

20  OOO 

.3552 

.2315 

.1433 

21  OOO 

.3640 

.2380 

.1510 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

All  pieces  split  on  both  bolt  lines. 


UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ A-7 _  DATE  OF  TEST  August  19,  1939 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  9:21  a.m.  END  9:29  a.m. 


AVERAGE  MOISTURE  CONTENT  11.8#  AVERAGE  SPECIFIC  GRAVITY  0.517 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2380 

.2205 

.1292 

1  000 

.1000 

.1000 

.0000 

23  ooo 

.243 2 

.2265 

.1348 

2  000 

.1001 

.1001 

.0001 

24  OOO 

.2486 

.2325 

.1405 

3  000 

.1005 

.1002 

.0003 

25  ooo 

.2545 

.2385 

.1465 

4  000 

.1060 

.1005 

.0033 

26  OOO 

.2602 

.2445 

.1523 

5  000 

.1177 

.1078 

.0127 

27  ooo 

.2665 

.2510 

.1587 

6  000 

.1260 

.1135 

.0197 

28  OOO 

.2741 

.2585 

.1663 

7  000 

.1370 

.1225 

.0297 

29  ooo 

.2814 

.2655 

.1734 

8  000 

.1480 

.1325 

.0402 

30  OOO 

.2888 

.2735 

.1811 

9  ooo 

.1588 

.1440 

.0514 

31  ooo 

.2968 

.2820 

.1894 

10  000 

.1687 

.1330 

.0608 

32  ooo 

.3170 

.2970 

.2070 

11  000 

.1752 

.1395 

.0673 

33  ooo 

.3375 

.3155 

.2265 

12  000 

.1812 

.1650 

.0731 

34  ooo 

.3540 

.3420 

.2480 

13  ooo 

.1872 

.1705 

.0788 

35  ooo 

.3690 

.3740 

.2715 

14  OOO 

.1928 

.1755 

.0841 

35  700 

.4100 

.4300 

.3200 

15  ooo 

.1983 

.1810 

.0896 

16  ooo 

.2040 

.i860 

.0950 

17  OOO 

.2098 

.1920 

.1009 

18  ooo 

.2157 

.1980 

.1068 

19  ooo 

.2216 

.2050 

.1133 

20  OOO 

.2272 

.2100 

.1186 

21  OOO 

.2328 

.2150 

.1239 

REMARKS:  Very  slight  cracking  noise  and  dial  jumping. 

Pieces  1  and  3  failed  on  right  bolt  line. 
Piece  2  failed  on  left  bolt  line. 

Piece  1  failed  slightly  on  left  bolt  line. 


UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ A^8 _  DATE  OF  TEST:  August  19 1  1959 _ 

RATE  OF  LOADING  5,000  LB . /MlN .  TIME:  BEGIN  9:38  a.m.  END  9:46  a.m. 

AVERAGE  MOISTURE  CONTENT  11.9#  AVERAGE  SPECIFIC  GRAVITY  0.472 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

*  .0000 

22  OOO 

.2377 

.2435 

.1406 

1  000 

.1003 

.1002 

.0002 

23  OOO 

.2464 

.2525 

.1494 

2  000 

.1008 

.1005 

.0007 

24  OOO 

.2548 

.2610 

.1579 

3  000 

.1010 

.1012 

.0011 

25  OOO 

.2635 

.2700 

d667 

4  000 

.1018 

.1025 

.0022 

26  OOO 

.2720 

.2780 

.1750 

5  ooo 

.1077 

.1090 

.0083 

27  ooo 

.2817 

.2870 

.1843 

6  ooo 

.1168 

.1190 

.0179 

28  OOO 

.2904 

.2960 

.1932 

7  ooo 

.1240 

.1280 

.0260 

29  000 

.3012 

.3065 

.2038 

8  ooo 

.1323 

.1380 

.0351 

30  OOO 

.3127 

— 

.2127 

9  ooo 

.1402 

.1460 

.0431 

31  ooo 

.3241 

.3290 

.2266 

10  ooo 

.1472 

.1530 

.0501 

32  ooo 

.3364 

.3420 

.2392 

11  ooo 

.1547 

.1620 

.0583 

33  ooo 

.3500 

.3550 

.2525 

12  000 

.1617 

.1690 

.0653 

34  ooo 

.3638 

.3690 

.2664 

13  ooo 

.1678 

.1755 

.0716 

35  000 

.3783 

.3840 

.2811 

14  ooo 

.1746 

.1820 

.0783 

35  550 

.3900 

.3980 

.2940 

15  ooo 

.1817 

.1890 

.0853 

16  ooo 

.1893 

.1965 

.0929 

17  000 

.1973 

.2040 

.1006 

18  ooo 

.2056 

.2120 

.1088 

19  000 

.2135 

.2200 

.1167 

20  OOO 

.2218 

.2275 

.1246 

21  OOO 

.2293 

.2350 

.1321 

REMARKS:  Very  slight  dial  jumping  and  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  right  bolt  line. 


UNIVERSITY  OF  ALBERTA 


1^8 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ A-9 _  DATE  OF  TEST _ August  19,  1959 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  9:54  a.m.  END  10:04  a.m. 
AVERAGE  MOISTURE  CONTENT  12. *4#  AVERAGE  SPECIFIC  GRAVITY  0,391 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.0000 

.0000 

23  ooo 

.2302 

.1125 

.1213 

1  000 

.1002 

.0001 

.0001 

24  OOO 

.2358 

.1170 

.1264 

2  000 

.1005 

.0004 

.0005 

25  ooo 

.2410 

.1215 

.1312 

3  000 

.1009 

.0009 

.0009 

26  OOO 

.2463 

.1260 

.1361 

4  000 

oll74 

.0150 

.0162 

27  ooo 

.2521 

.1308 

.1415 

5  000 

.1268 

.0230 

.0249 

28  OOO 

.2580 

.1355 

.1467 

6  000 

.1322 

.0288 

.0305 

29  ooo 

.2643 

.1410 

.1526 

7  000 

ol393 

.0360 

.0376 

30  OOO 

.2707 

.1465 

.1586 

8  ooo 

ol473 

.0430 

.0452 

31  ooo 

.2770 

.1520 

.1645 

9  ooo 

.1562 

.0505 

.0533 

32  OOO 

.2838 

.1585 

.1711 

10  ooo 

.1640 

.0575 

.0607 

33  ooo 

.2911 

.1648 

.1779 

11  ooo 

.1714 

.0635 

.0674 

34  ooo 

.2987 

.1715 

.1851 

12  OOO 

.1773 

.0695 

.0734 

35  ooo 

.3067 

.1785 

.1926 

13  ooo 

.1829 

.0740 

.0784 

36  ooo 

.3143 

.1850 

.1996 

14  000 

.1878 

.0785 

.0831 

37  ooo 

.3231 

.1930 

.2080 

15  ooo 

.1927 

.0825 

.0876 

38  ooo 

.3312 

.2005 

.2158 

16  ooo 

.1975 

.0865 

.0920 

39  ooo 

.3416 

.2100 

.2258 

17  000 

.2027 

.0905 

.0966 

40  000 

.3530 

.2200 

02365 

18  ooo 

.2065 

.0935 

.1000 

40  550 

.3640 

.2270 

.2455 

19  ooo 

.2110 

.0975 

.1042 

41  OOO 

.3817 

.2430 

.2623 

20  OOO 

.2156 

.1010 

.1083 

42  OOO 

.3963 

.2575 

.2769 

21  OOO 

.2204 

.1050 

.1127 

43  ooo 

.4l40 

.2740 

.2940 

22  OOO 

.2253 

.1090 

.1171 

43  500 

.4320 

.2910 

.3115 

REMARKS: 

Very  slight  dial 

jumping  and 

cracking  noise. 

All  pieces  failed  on  both  bolt  lines. 
Right  bolt  line  was  the  major  failure. 
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UNIVERSITY  OF  ALBERTA 


1<j9 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  A-10 _  DATE  OF  TEST _ August  19,  1959 

RATE  OF  LOADING  5tOOO  LB. /MIN.  TIME:  BEGIN  10:25  a.m.  END  10:34  a.m. 
AVERAGE  MOISTURE  CONTENT  12.9#  AVERAGE  SPECIFIC  GRAVITY  0.476 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.2400 

.2575 

.1487 

1  000 

.1002 

.1001 

.0001 

24  OOO 

.2478 

.2655 

.1566 

2  000 

.1007 

0IOO8 

.0007 

25  OOO 

.2555 

.2735 

.1645 

3  000 

.1008 

.1010 

.0009 

26  OOO 

.2640 

.2815 

.1727 

4  000 

.1011 

.1018 

.0015 

27  ooo 

.2728 

.2900 

.1814 

5  000 

.1071 

.1110 

o0090 

28  OOO 

.2819 

.2995 

.1907 

6  000 

.1140 

.1210 

.0175 

29  OOO 

.2914 

.3085 

.2000 

7  000 

.1220 

.1310 

.0265 

30  OOO 

.3009 

.3175 

.2092 

8  000 

.1300 

.1395 

.0347 

31  ooo 

.3117 

.3290 

.2203 

9  ooo 

.1395 

.1490 

.0442 

32  ooo 

.3228 

.3405 

.2316 

10  000 

.1490 

.1600 

.0545 

33  OOO 

.3348 

.3530 

.2439 

11  000 

.1570 

.1690 

.0630 

34  OOO 

.3483 

.3670 

.2576 

12  000 

.1630 

.1760 

.0695 

35  ooo 

.3643 

.3825 

.2734 

13  000 

.1685 

.1820 

.0752 

36  ooo 

.3800 

.3980 

.2890 

14  000 

.1748 

.1885 

.0816 

37  000 

.3978 

.4150 

.3064 

15  ooo 

.1822 

.1965 

.0893 

37  100 

.4060 

.4240 

.3150 

16  ooo 

.1890 

.2035 

.0962 

38  OOO 

.4680 

.4940 

.3810 

17  ooo 

.1958 

.2100 

.1029 

39  OOO 

.5010 

.5250 

.4130 

18  ooo 

.2028 

.2170 

.1099 

39  250 

.5390 

.5650 

.4520 

19  ooo 

.2100 

.2260 

.1180 

20  OOO 

.2172 

.2335 

.1253 

21  OOO 

.2248 

.2420 

.1334 

22  OOO 

.2323 

.2495 

.1409 

REMARKS:  Very  slight  dial  jumping  and  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


1 3  0 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  A-ll _  DATE  OF  TEST  August  19 ,  1939 _ 

RATE  OF  LO ADI NG__51000_LB . /MIN .  TIME:  BEGIN  10:46  a.rn.  END  10:55  a.m. 
AVERAGE  MOISTURE  CONTENT  12.8#  AVERAGE  SPECIFIC  GRAVITY  0.64$ _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.2338 

.2400 

.1369 

1  000 

.1003 

.1002 

.0002 

24  OOO 

.2392 

.2455 

.1423 

2  000 

.1008 

.1005 

.0006 

25  ooo 

.2447 

.2500 

.1473 

3  000 

.1011 

.1008 

.0010 

26  OOO 

.2500 

.2550 

.1525 

4  000 

.1023 

.1014 

.0018 

27  ooo 

.2555 

.2600 

.1 577 

5  000 

.1115 

.1170 

.0142 

28  OOO 

.2613 

.2655 

.1634 

6  000 

.1194 

.1275 

.0234 

29  ooo 

.2670 

.2705 

.1687 

7  ooo 

.1296 

.1420 

.0358 

30  OOO 

.2732 

.2765 

.1748 

8  ooo 

.1383 

.1530 

.0456 

31  OOO 

.2800 

.2820 

.1810 

9  ooo 

.1451 

.1595 

.0523 

32  ooo 

.2867 

.2880 

.1873 

10  ooo 

.1521 

.1665 

.0593 

33  ooo 

.2934 

.2940 

.1937 

11  ooo 

.1608 

.1755 

.0681 

34  ooo 

.3004 

.3005 

.2004 

12  OOO 

.1696 

.1840 

.0768 

35  ooo 

.3072 

.3065 

.2068 

13  OOO 

.1771 

.1910 

.0840 

36  ooo 

.3148 

.3130 

.2139 

14  OOO 

.1848 

.1975 

.0911 

37  ooo 

.3237 

.3210 

.2223 

15  OOO 

.1907 

.2025 

.0966 

38  ooo 

.3325 

.3290 

.2307 

16  OOO 

.1968 

.2070 

.1014 

39  ooo 

.3432 

.3400 

.2416 

17  ooo 

.2023 

.2120 

.1071 

40  ooo 

.3560 

.3520 

.2540 

18  ooo 

.2082 

.2175 

.1128 

4l  OOO 

.3671 

.3630 

.2650 

19  OOO 

.2130 

.2215 

.1172 

20  OOO 

.2180 

.2260 

.1220 

21  OOO 

.2231 

.2305 

.1268 

To  be  continued  on 

next  page. 

22  OOO 

.2283 

.2350 

.1316 

1 J  i 


TEST  - 

JOINT  NO:  A-ll _  DATE  OF  TEST  August  19,  1939 


-  CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE.  LOAD  LEFT 

DEFLN.  DIAL 

IN.  LB.  IN. 

RIGHT  AVE. 

DIAL  DEFLN. 

IN.  IN. 

42  OOO 

.3814 

.3770 

.2792 

43  000 

.3950 

.3890 

.2920 

44  000 

.4104 

.4030 

.3067 

45  000 

.4276 

.4190 

.3233 

46  000 

.4460 

.4365 

.3412 

47  000 

.4710 

.4600 

.3655 

48  000 

.4906 

.4770 

.3838 

48  700 

.5200 

.5100 

.4150 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Pieces  1 

and  3 

failed  on  both  bolt  lines,  but  left 

bolt  line 

was  major  failure. 
Piece  2  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

>:  A- 

12 

DATE  OF  TEST 

August  19, 

1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

11:05  e 

i.m.  END  11: 

13  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

11.856 

AVERAGE  SPECIFIC  GRAVITY  0.575 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.2183 

.2455 

.1319 

1  OOO 

.1000 

.1000 

.0000 

24  OOO 

.224 2 

.2525 

.1383 

2  000 

.1000 

.1002 

.0001 

25  OOO 

.2300 

.2595 

.1447 

3  000 

.1001 

.1005 

.0003 

26  OOO 

.2359 

.2660 

.1509 

4  000 

.1225 

.1315 

.0270 

27  ooo 

.2417 

.2730 

.1573 

5  000 

.1312 

.1450 

.0381 

28  OOO 

.2490 

.2810 

.1650 

6  000 

.1360 

.1550 

.0455 

29  ooo 

.2556 

.2890 

.1723 

7  000 

.1407 

.1615 

.0511 

30  OOO 

.2627 

.2965 

.1796 

8  ooo 

.1452 

.1680 

0O566 

31  ooo 

.2700 

.3040 

.1870 

9  ooo 

.1495 

.1730 

.0612 

32  OOO 

.2777 

.3125 

.1951 

10  ooo 

.1540 

.1800 

.0670 

33  ooo 

.2860 

.3215 

.2037 

11  ooo 

.1582 

.1850 

o0716 

34  ooo 

.2953 

.3320 

.2136 

12  OOO 

.1630 

.1905 

.0767 

35  ooo 

.3091 

.3470 

.2280 

13  OOO 

.1684 

.I960 

.0822 

36  ooo 

.3230 

.3610 

.2420 

14  OOO 

.1733 

.2005 

.0869 

37  ooo 

.3382 

.3770 

.2576 

15  ooo 

.1780 

.2040 

.0910 

37  100 

.3430 

.3800 

.2615 

16  ooo 

.1821 

.2085 

.0953 

38  ooo 

.3595 

.3985 

.2790 

17  OOO 

.1868 

.2120 

.0994 

39  ooo 

.3830 

.4210 

.3020 

18  ooo 

.1914 

.2170 

.1042 

39  550 

.4330 

.4620 

.3475 

19  OOO 

.1962 

.2210 

.1086 

20  OOO 

.2014 

.2270 

.1142 

21  OOO 

.2067 

.2325 

.1196 

22  OOO 

.2127 

.2390 

.1258 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Pieces 

1  and  3 

failed  on 

left  bolt  line. 

Piece  2 

failed 

on  both  bolt  lines. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO;  A-13 _  DATE  OF  TEST _ August  24,  1959 _ 

RATE  OF  LOADING  $,000  LB. /MIN,  TIME:  BEGIN  2;08  p.m.  END  2;l6  p,m, 
AVERAGE  MOISTURE  CONTENT  12.3#  AVERAGE  SPECIFIC  GRAVITY  0.461 _ 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.2000 

.0000 

23  ooo 

.2430 

.3600 

.1515 

1  000 

.1003 

.2002 

.0002 

24  OOO 

.2510 

.3685 

.1597 

2  000 

.1008 

.2006 

.0007 

25  ooo 

.2595 

.3720 

.1657 

3  000 

.1011 

.2012 

.0012 

26  OOO 

.2680 

.3860 

.1770 

4  000 

.1020 

.2028 

.0024 

27  ooo 

.2766 

.3955 

.i860 

5  000 

.1043 

.2085 

.0064 

28  OOO 

.2852 

.4055 

.1953 

6  ooo 

.1110 

.2125 

.0117 

29  ooo 

.2944 

.4150 

.2047 

7  000 

.1213 

.2295 

.0254 

30  OOO 

.3045 

.4260 

.2152 

8  000 

.1380 

.2485 

.0432 

31  ooo 

.3157 

.4375 

.2266 

9  ooo 

.1510 

.2620 

.0565 

32  OOO 

.3280 

.4500 

.2390 

10  ooo 

.1582 

.2700 

.0641 

33  OOO 

.3410 

.4640 

.2525 

11  ooo 

.1647 

.2770 

.0708 

34  OOO 

.3550 

.4735 

.2642 

12  OOO 

.1702 

.2830 

.0766 

35  OOO 

.3700 

.4935 

.2817 

13  ooo 

.1767 

.2895 

.0831 

36  ooo 

.3860 

.5110 

.2985 

14  OOO 

.1815 

.2945 

.0880 

37  ooo 

.4080 

.5345 

.3212 

15  ooo 

.1870 

.3000 

.0935 

38  ooo 

.4304 

.5570 

.3437 

16  ooo 

.1923 

.3060 

.0991 

38  950 

.4640 

.5870 

.3755 

17  OOO 

.1980 

.3120 

.1050 

18  ooo 

.2046 

.3195 

.1120 

19  ooo 

.2117 

.3275 

.1196 

20  OOO 

.2192 

.3350 

.1271 

21  OOO 

.2271 

.3435 

.1353 

22  OOO 

.2350 

.3520 

.1435 

REMARKS; 

Slight 

cracking  noise  and 

dial  jumping. 

Pieces 

1  and  3 

failed  on 

left  bolt  line 

and  failed  slightly 

on 

right  bolt  line. 

Piece  2  failed  on  right  bolt  line. 


UNIVERSITY  OF  ALBERTA 


1 J  4 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ A-14 _  DATE  OF  TEST _ August  24,  1959 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  2:22  p.m.  END  2:30  p.m. 

AVERAGE  MOISTURE  CONTENT  11.0#  AVERAGE  SPECIFIC  GRAVITY  0.508 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

o2000 

.1000 

.0000 

23  ooo 

.3368 

.2245 

.1306 

1  000 

.2003 

.1002 

.0003 

24  OOO 

.3426 

.2300 

.1363 

2  000 

.2010 

.1005 

.0007 

25  ooo 

.3485 

.2365 

.1425 

3  000 

.2030 

.1012 

.0021 

26  OOO 

.3554 

.2430 

.1492 

4  000 

.2136 

.1150 

.0143 

27  ooo 

.3624 

.2495 

.1559 

5  000 

.2248 

.1270 

.0259 

28  OOO 

.3717 

.2595 

.1656 

6  000 

.2323 

.1345 

.0334 

29  ooo 

.3800 

.2680 

.1740 

7  ooo 

.2427 

.1430 

.0428 

30  OOO 

.3925 

.2800 

.1862 

8  000 

.2540 

.1525 

.0532 

31  ooo 

.4032 

.2895 

.1963 

9  ooo 

.2642 

.1610 

.0626 

32  OOO 

.4178 

.3025 

.2101 

10  ooo 

.2717 

.1665 

.0691 

33  ooo 

.4342 

.3165 

.2253 

11  ooo 

.2778 

.1710 

.0744 

34  ooo 

.4578 

.3360 

.2469 

12  OOO 

.2830 

.1750 

.0790 

35  ooo 

.4762 

.3480 

.2621 

13  ooo 

.2882 

.1795 

.0838 

36  ooo 

.5235 

.3745 

.2990 

14  OOO 

.2930 

.1835 

.0883 

36  200 

.5360 

— 

— 

15  ooo 

.2973 

.1875 

.0925 

16  ooo 

.3017 

.1915 

.0966 

17  OOO 

.3061 

.1950 

.1005 

18  ooo 

.3102 

.1995 

.1048 

19  ooo 

.3147 

.2035 

.1091 

20  OOO 

.3192 

.2080 

.1136 

21  OOO 

.3247 

.2130 

.1188 

22  OOO 

.3304 

.2185 

.1244 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on 

left  bolt 

line. 

Piece  2 

failed  on 

both  bolt 

lines  but 

right  bolt 

line  was 

major 

failure. 

Piece  3  failed  on  both  bolt  lines  but  left  bolt  line  was  major 
failure. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

A-15 

DATE  OF  TEST 

August 

24.  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2:38  p.m. 

END  2:46  p.rn. 

AVERAGE 

MOISTURE 

CONTENT 

11.4# 

AVERAGE  SPECIFIC  GRAVITY  0.604 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN, 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

.0000 

22  OOO 

.3335 

.2285 

.1310 

1  OOO 

.2002 

.1002 

.0002 

23  ooo 

.3390 

.2330 

.1360 

2  000 

.2005 

.1004 

.0004 

24  OOO 

.3447 

.2375 

.1411 

3  000 

.2009 

.1005 

.0007 

25  OOO 

.3513 

.2430 

.1472 

4  000 

.2027 

.1010 

.0018 

26  OOO 

.3582 

.2490 

.1536 

5  000 

.2200 

.1170 

.0185 

27  ooo 

.3660 

.2560 

.1610 

6  ooo 

.2380 

.1340 

.0360 

28  OOO 

.3730 

.2635 

d692 

7  OOO 

.2490 

.1460 

.0475 

29  ooo 

.3837 

.2715 

.1776 

8  ooo 

.2570 

.1535 

.0553 

30  OOO 

.3940 

.2805 

.1872 

9  ooo 

.2647 

0I6OO 

.0623 

31  ooo 

.4090 

.2935 

.2012 

10  ooo 

.2710 

.1660 

.0685 

32  ooo 

.4280 

.3130 

.2205 

11  ooo 

.2778 

.1735 

.0756 

33  ooo 

.4656 

.3375 

.2515 

12  OOO 

.2837 

.1790 

.0814 

34  ooo 

.4900 

.3550 

.2725 

13  ooo 

.2888 

.1850 

.0869 

34  650 

.5580 

.4020 

.3300 

14  OOO 

.2939 

.1900 

.0920 

15  ooo 

.2987 

.1950 

.0969 

. 

16  ooo 

.3034 

.1995 

.1015 

17  OOO 

.3080 

.2045 

.1063 

18  ooo 

.3129 

.2095 

.1112 

19  OOO 

o3177 

.2150 

.1189 

20  OOO 

.3228 

.2195 

.1212 

21  OOO 

.3280 

.2240 

.1260 

REMARKS: 

No  dial 

jumping 

:  or  cracking  noise. 

Pieces 

1  and  2 

failed  on 

both  bolt  lines. 

Piece  3 

failed 

on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  B- 

-1 

DATE  OF  TEST 

June 

10,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2:12  p, 

,m.  END  2y 

20  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

23.7# 

AVERAGE  SPECIFIC  GRAVITY  0.509 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

oOOOO 

26  OOO 

.3842 

.2870 

.1856 

500 

.2002 

.1000 

.0001 

28  OOO 

.4080 

.3140 

.2110 

1  000 

.2004 

.1000 

.0002 

30  OOO 

.4360 

.3445 

.2402 

1  500 

.2008 

.1000 

.0004 

32  OOO 

.4717 

.3815 

.2766 

2  000 

.2050 

.1025 

.0037 

33  OOO 

o4930 

.4045 

.2987 

2  500 

— 

— 

— 

34  OOO 

.5190 

.4310 

.3250 

5  000 

— 

-- 

— 

35  OOO 

.5440 

.4570 

.3505 

3  500 

— 

— 

— 

36  OOO 

.5762 

.4900 

.3831 

4  000 

.2275 

.1222 

.0248 

37  ooo 

.6102 

.5250 

.4176 

4  500 

.2560 

.1330 

.0345 

38  ooo 

.6635 

.5790 

.4712 

5  000 

.2458 

.1375 

.0416 

38  750 

.7347 

.6530 

.5438 

5  500 

.2511 

.1450 

.0480 

6  ooo 

.2550 

.1500 

.0525 

8  ooo 

.2811 

.1725 

.0768 

10  ooo 

.2978 

.1875 

.0926 

12  OOO 

.3090 

.1990 

.1040 

14  OOO 

.3178 

.2080 

.1129 

16  ooo 

.3254 

.2175 

.1214 

18  ooo 

.3330 

.2260 

.1295 

20  OOO 

.3413 

.2360 

.1386 

22  OOO 

.3512 

.2480 

.1496 

24  OOO 

.3660 

.2660 

.1660 

REMARKS:  Considerable  dial  jumping  and  cracking  noise 
Piece  2  failed  on  right  bolt  line. 


UNIVERSITY  OF  ALBERTA 


137 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

B-2 

DATE  OF  TEST 

June 

10,  1959 

RATEOF 

LOADING: 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2:34  p.m. 

END  2:46 

1  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

24.9# 

AVERAGE  SPECIFIC  GRAVITY  0.475 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.0000 

.0000 

26  OOO 

.1492 

.1410 

.1451 

500 

.0000 

.0000 

.0000 

28  OOO 

.1730 

.1660 

.1695 

1  000 

.0000 

.0000 

.0000 

30  OOO 

.2010 

.1970 

.1990 

l  500 

.0000 

.0002 

.0001 

32  OOO 

.2410 

.2390 

.2400 

2  000 

.0003 

.0005 

.0004 

33  OOO 

.2650 

.2650 

.2650 

2  500 

.0005 

.0008 

.0006 

34  OOO 

.2922 

.2930 

.2926 

5  000 

.0008 

.0010 

.0009 

35  OOO 

.3220 

.3220 

.3220 

3  500 

.0010 

.0010 

.0010 

36  OOO 

.3550 

.3570 

.3560 

4  000 

.0013 

.0020 

.0016 

37  OOO 

.3928 

.3950 

.3939 

4  500 

.0018 

.0030 

.0024 

38  OOO 

.4450 

.4470 

.4460 

5  000 

.0024 

.0050 

.0037 

39  ooo 

.5222 

.5275 

.5248 

5  500 

.0038 

.0057 

.0047 

39  250 

.5980 

.6030 

.6005 

6  000 

.0133 

.0130 

.0131 

8  ooo 

.0442 

.0410 

.0426 

10  000 

.0558 

.0510 

.0534 

12  000 

.0675 

.0608 

.0641 

14  000 

.0785 

.0692 

.0738 

16  ooo 

.0884 

.0775 

.0829 

18  ooo 

.0978 

.0848 

.0913 

20  OOO 

.10  77 

.0945 

.1011 

22  OOO 

.1180 

.1060 

.1120 

24  OOO 

.1317 

.1210 

.1263 

REMARKS:  Considerable  dial  jumping  and  cracking  noise 
Piece  2  failed  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

B-3 

DATE  OF  TEST 

June 

10,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

1:46  p.m. 

END  1:54  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

25. 0£ 

AVERAGE  SPECIFIC  GRAVITY  0.468 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LETT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.1000 

.0000 

26  OOO 

.1658 

.2293 

.1475 

500 

.0002 

.1000 

.0001 

28  OOO 

ol922 

.2535 

.1728 

1  000 

.0004 

.1000 

.0002 

30  OOO 

.2192 

.2780 

.1986 

l  500 

.0008 

.1000 

.0004 

32  OOO 

.2620 

.3200 

.2410 

2  000 

.0011 

.1000 

.0005 

34  OOO 

.3090 

.3655 

.2872 

2  500 

.0013 

.1001 

.0007 

33  OOO 

.3392 

.3950 

.3171 

3  000 

.0020 

.1001 

.0010 

36  OOO 

.3780 

.4350 

.3565 

3  300 

.0027 

.1002 

.0014 

37  OOO 

.4242 

.4825 

.4033 

4  000 

.0036 

— 

.0036 

37  850 

.5160 

.3750 

.4955 

4  500 

— 

— 

— 

5  ooo 

.0122 

.1042 

.0082 

5  500 

.0168 

.1060 

.0114 

6  ooo 

.0211 

.1080 

.0145 

8  ooo 

.0365 

.1165 

.0265 

10  ooo 

o0517 

.1288 

.0402 

12  OOO 

.0641 

.1398 

.0519 

14  OOO 

.074 2 

.1500 

.0621 

16  ooo 

o0839 

.1595 

.0717 

18  ooo 

.0952 

.1690 

.0821 

20  OOO 

.1067 

.1785 

.0926 

22  OOO 

.1230 

.1925 

.1077 

24  OOO 

.1431 

.2095 

.1263 

REMARKS:  Considerable  dial  jumping  and  cracking  noise. 
Piece  1  failed  on  right  bolt  line. 

Piece  2  failed  slightly  on  right  bolt  line. 


UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ B ^4 _  DATE  OF  TEST _ July  28,  1959 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  1:46  p.m.  END  1:$8  p.m. 
AVERAGE  MOISTURE  CONTENT  22.4#  AVERAGE  SPECIFIC  GRAVITY  .485 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.3000 

.2000 

.0000 

22  OOO 

.4341 

.3580 

„l460 

1  000 

.3002 

.2005 

.0003 

23  OOO 

.4432 

.3675 

.1553 

2  000 

.3003 

.2010 

.0006 

24  OOO 

.4530 

.3790 

.1660 

3  000 

.3008 

.2025 

.0016 

25  OOO 

.4638 

.3910 

.1774 

4  000 

.3010 

.2050 

.0030 

26  OOO 

.4743 

.4030 

.1886 

5  000 

.3058 

.2120 

.0089 

27  ooo 

.4862 

.4165 

.2013 

6  000 

.3115 

.2240 

.0177 

28  OOO 

.4977 

.4300 

.2138 

7  000 

.3173 

.2320 

.0246 

29  OOO 

.5113 

.4450 

.2281 

8  000 

.3246 

.2395 

.0320 

30  OOO 

.5261 

.4610 

.2435 

9  ooo 

.3331 

.2480 

.0405 

31  ooo 

.5418 

.4725 

.2571 

10  000 

.3435 

.2585 

.0510 

32  ooo 

.5593 

.4965 

.2779 

11  000 

.3508 

.2660 

.0584 

33  ooo 

.5750 

.5125 

.2937 

12  000 

.3571 

.2735 

.0653 

34  ooo 

.5918 

.5300 

.3109 

13  ooo 

.3650 

.2815 

.0732 

35  ooo 

.6130 

.5520 

.3325 

14  OOO 

.3731 

.2900 

.0815 

36  ooo 

.6360 

.5770 

.3565 

15  ooo 

.3812 

.2990 

.0901 

37  ooo 

.6590 

.6020 

.3805 

16  ooo 

.3903 

.3075 

.0989 

38  ooo 

.6840 

.6270 

.4055 

17  ooo 

.3982 

.3170 

.1076 

39  ooo 

.7085 

.6540 

.4312 

18  ooo 

.4058 

.3250 

.1154 

40  OOO 

.7420 

.6870 

.4645 

19  ooo 

.4130 

.3335 

.1232 

41  OOO 

.7870 

.7350 

.5110 

20  OOO 

.4198 

.3415 

.1306 

41  250 

.8l4o 

.7680 

.5410 

21  OOO 

.4262 

.3495 

.1378 

REMARKS:  No  cracking  noise  or  dial  jumping. 

All  pieces  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


1  4U 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO:  B-5 _  DATE  OF  TEST _ July  28,  1959 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  2:22  p.m.  END  2:33  p.m, 
AVERAGE  MOISTURE  CONTENT  2.2.%  AVERAGE  SPECIFIC  GRAVITY  .461 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.2000 

.3000 

.0000 

22  OOO 

.3818 

.4750 

.1784 

1  000 

.2003 

.3002 

.0003 

23  ooo 

.3928 

.4850 

.1889 

2  000 

.2010 

.3008 

.0009 

24  OOO 

.4041 

.4960 

.2000 

3  000 

.2026 

.3018 

.0022 

25  ooo 

.4150 

.5070 

.2110 

4  000 

.2190 

.3165 

.0177 

26  OOO 

.4270 

.5190 

.2230 

5  000 

.2285 

.3265 

.0275 

27  ooo 

.4400 

.5320 

.2360 

6  000 

.2370 

.3355 

.0362 

28  OOO 

.4547 

.5460 

.2503 

7  000 

.2471 

.3460 

.0465 

29  ooo 

.4685 

.5600 

.2642 

8  000 

.2578 

.3570 

.0574 

30  OOO 

.4850 

.5760 

.2805 

9  ooo 

.2662 

.3660 

.0661 

31  000 

.5010 

.5920 

.2965 

10  000 

.2741 

.3740 

.0740 

32  OOO 

.5200 

.6110 

.3155 

11  000 

.2820 

.3820 

.0820 

33  ooo 

.5400 

.6320 

.3360 

12  000 

.2897 

.3890 

.0893 

34  ooo 

.5647 

.6550 

.3598 

13  000 

.2973 

.3960 

.0966 

35  OOO 

.5860 

.6760 

.3810 

14  000 

.3051 

.4030 

.1040 

36  ooo 

.6150 

.7040 

.4095 

15  ooo 

.3132 

.4105 

.1118 

37  OOO 

.6420 

.7320 

.4370 

16  ooo 

.3216 

.4180 

.1198 

38  OOO 

.6800 

.7700 

.4750 

17  ooo 

.3312 

.4270 

.1291 

39  OOO 

.7200 

.8095 

.5147 

18  ooo 

.3408 

.4360 

.1384 

40  OOO 

.7675 

.8565 

.5620 

19  000 

.3506 

.4452 

.1479 

41  OOO 

.8290 

.9190 

.6240 

20  OOO 

.3613 

.4550 

.1581 

4l  500 

.8780 

.9700 

.6740 

21  OOO 

.3712 

.4650 

.1681 

REMARKS: 

No  dial 

jumping 

or  cracking 

noise. 

All  pieces  cracked  slightly  under  bolts. 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO 

RATE  OF 

AVERAGE 

:  B-6 

DATE  OF  TEST 

TIME:  BEGIN 

AVERAGE  SPEC 

June  22,  1959 

LOADING 

5,000 

LB. /MIN. 

3:38  p.m.  END  3:47  p.m. 

MOISTURE 

CONTENT 

19.8# 

IFIC  GRAVI 

!TY  0.467 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2471 

.2550 

.1510 

1  OOO 

.1001 

.0001 

23  ooo 

.2552 

.2580 

.1566 

2  000 

.1007 

.0007 

24  OOO 

.2642 

.2675 

.1658 

3  000 

.1020 

.1050 

.0035 

25  ooo 

.2743 

.2750 

.1746 

4  000 

.1268 

.1250 

.0259 

26  OOO 

.2850 

.2865 

.1857 

5  000 

.1415 

.1438 

.0426 

27  ooo 

.2975 

.2980 

.1977 

6  000 

.1518 

.1560 

.0539 

28  OOO 

.3090 

.3100 

.2095 

7  000 

.1588 

.1645 

.0616 

29  ooo 

.324 2 

.3270 

.2256 

8  ooo 

.1670 

.1720 

.0695 

30  OOO 

.3412 

.3465 

.2438 

9  OOO 

.1750 

.1800 

.0775 

31  ooo 

.3600 

.3600 

.2600 

10  ooo 

.1828 

.1880 

.0854 

32  ooo 

.3792 

.3810 

.2801 

11  ooo 

.1879 

.1928 

.0903 

33  ooo 

.4020 

.4000 

.3010 

12  OOO 

.1923 

.1970 

.0946 

34  ooo 

.4275 

.4275 

.3275 

13  ooo 

.1967 

.2010 

.0988 

35  ooo 

.4520 

.4500 

.3510 

14  OOO 

.2008 

.2050 

.1029 

36  ooo 

.4800 

.4780 

.3790 

15  ooo 

.2050 

.2085 

.1067 

37  ooo 

.5100 

.5070 

.4085 

16  ooo 

.2090 

.2120 

.1105 

38  ooo 

.5460 

.5425 

.4442 

17  OOO 

.2142 

.2170 

.1156 

38  950 

.6170 

.6110 

.5140 

18  ooo 

.2198 

.2230 

.1214 

19  OOO 

.2260 

.2290 

.1275 

20  OOO 

.2320 

.2350 

.1335 

21  OOO 

.2392 

.2420 

.1406 

REMARKS: 

No  sudden  dial 

jumping  or 

cracking  noise. 

Piece  1 

failed 

on  both  bolt  lines. 

Piece  3 

failed 

on  right  bolt  line  and 

slightly  on  left  bolt  line. 

Piece  2 

was  cracked  on  right  bolt  line 

before  the  test.  This 

crack  opened 

up  very  slightly  during 

the  test. 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ B-7 _  DATE  OF  TEST _ June  22,  1939 _ 

RATE  OF  LOADING  3 «OOQ  LB. /MIN.  TIME:  BEGIN  4:00  P.M.  END  4:09  p.m, 

AVERAGE  MOISTURE  CONTENT  AVERAGE  SPECIFIC  GRAVITY  0.470 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.1000 

.2000 

.0000 

22  OOO 

.2321 

.3525 

.1423 

1  000 

.1002 

.2005 

.0003 

23  ooo 

.2430 

.3620 

.1525 

2  000 

.1003 

.2015 

.0009 

24  OOO 

.2530 

.3730 

.1630 

3  000 

.1007 

.2030 

.0018 

25  ooo 

.2633 

.3830 

.1731 

4  000 

.1010 

.2050 

.0030 

26  OOO 

.2761 

.3950 

.1855 

5  000 

.1118 

.2215 

.0166 

27  ooo 

.2899 

.4080 

.1989 

6  000 

.1260 

.2390 

.0325 

28  OOO 

.3052 

.4240 

.2146 

7  000 

.1388 

.2570 

.0479 

29  OOO 

— 

— 

— 

8  ooo 

.1480 

.2650 

.0565 

30  OOO 

.3400 

.4590 

.2495 

9  ooo 

.1587 

.2790 

.0688 

31  ooo 

.3588 

.4770 

.2679 

10  ooo 

.1649 

.2860 

.0754 

32  ooo 

.3784 

.4960 

.2872 

11  ooo 

.1696 

.2905 

.0800 

33  OOO 

.4032 

.5210 

.3121 

12  OOO 

.1723 

.2940 

.0831 

34  OOO 

.4245 

.5430 

.3337 

13  ooo 

.1772 

.2995 

.0883 

35  ooo 

.4492 

.5665 

.3578 

14  OOO 

.1817 

.3045 

.0931 

36  ooo 

.4760 

.5935 

.3847 

15  ooo 

.1858 

.3085 

.0971 

37  ooo 

.3015 

.6200 

.4107 

16  ooo 

.1898 

.3128 

.1013 

38  ooo 

.5370 

.6550 

.4460 

17  ooo 

.1947 

.3175 

.1061 

39  ooo 

.6000 

.7180 

.5090 

18  ooo 

.2005 

.3230 

.1117 

19  ooo 

.2082 

.3300 

.1191 

20  OOO 

.2157 

.3370 

.1263 

21  OOO 

.2234 

.3450 

.1342 

REMARKS: 

Moderate 
Piece  1 

Piece  3 

:  dial  jumping;  little  cracking  noise, 
failed  on  right  bolt  line,  and  failed  slightly  on 
bolt  line. 

failed  slightly  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ B-8 _  DATE  OF  TEST _ July  28,  1959 _ 

RATE  OF  LOADING  $,000 _  TIME:  BEGIN  2:48  p.m.  END  2:58  p.m. 

AVERAGE  MOISTURE  CONTENT  22.5#  AVERAGE  SPECIFIC  GRAVITY _ .451 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.2820 

.2650 

.1735 

1  000 

.1001 

.1002 

.0001 

23  ooo 

.2930 

.2765 

.1847 

2  000 

.1007 

.1005 

.0006 

24  OOO 

.3030 

.2865 

.1947 

3  000 

.1014 

.1008 

.0011 

25  OOO 

.3155 

.2995 

.2075 

4  000 

.1145 

.1030 

.0087 

26  OOO 

.3280 

.3125 

.2202 

5  ooo 

.1330 

.1260 

.0295 

27  ooo 

.3422 

.3270 

.2346 

6  ooo 

.1432 

.1345 

.0388 

28  OOO 

.3588 

.3440 

.2514 

7  000 

.1511 

.1410 

.0460 

29  OOO 

.3752 

.3600 

.2676 

8  ooo 

.1590 

.1470 

.0530 

30  OOO 

.3938 

.3790 

.2864 

9  ooo 

.1650 

.1520 

.0585 

31  ooo 

.4120 

.3980 

.3050 

10  ooo 

.1720 

.1575 

.0647 

32  OOO 

.4320 

.4170 

.3245 

11  ooo 

.1814 

.1650 

.0732 

33  000 

.4528 

.4390 

.3459 

12  OOO 

.1910 

.1710 

.0810 

34  ooo 

.4770 

.4630 

.3700 

13  OOO 

.2004 

.1800 

.0902 

35  ooo 

.5010 

.4880 

.3945 

14  OOO 

.2097 

.1890 

.0993 

36  ooo 

.5290 

.5160 

.4225 

15  OOO 

.2188 

.1985 

.1086 

37  ooo 

.5600 

.5470 

.4535 

16  ooo 

.2274 

.2075 

.1174 

38  ooo 

.5980 

.5840 

.4910 

17  ooo 

.2358 

.2170 

.1264 

38  500 

.6300 

.6170 

•  5235 

18  ooo 

.2442 

.2260 

.1351 

19  OOO 

.2527 

.2355 

.1441 

20  OOO 

.2622 

.2455 

.1538 

21  OOO 

.2720 

.2550 

.1635 

REMARKS: 

No  cracking  noise 
Piece  1  failed  on 
Piece  2  failed  on 

or  dial  jumping, 
left  bolt  line, 
right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  B- 

9 

DATE  OF  TEST 

July 

28,  1959 

RATE  OF 

LOADING 

5.000  LB. /MIN. 

TIME:  BEGIN 

3:34  p, 

►m.  END  3: 

46  p.m. 

AVERAGE 

MOISTURE 

CONTENT  21.1515 

AVERAGE  SPECIFIC  GRAVITY  .504 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.2000 

.0000 

22  OOO 

.2730 

.3990 

.i860 

1  OOO 

.1002 

.2004 

.0003 

23  OOO 

.2814 

.4100 

.1957 

2  000 

.1006 

.2010 

.0008 

24  OOO 

.2908 

.4210 

.2059 

3  000 

.1010 

.2019 

.0014 

25  ooo 

.3001 

.4330 

.2165 

4  000 

.1026 

.2040 

.0033 

26  OOO 

.3098 

.4445 

.2271 

5  000 

.1458 

.2480 

.0469 

27  ooo 

.3204 

.4525 

.2364 

6  000 

.1573 

.2595 

.0584 

28  OOO 

.3318 

.4700 

.2509 

7  000 

.1629 

.2660 

.0644 

29  OOO 

.3450 

.4850 

.2650 

8  ooo 

.1696 

.2730 

.0713 

30  OOO 

.3590 

.5000 

.2795 

9  OOO 

.1749 

.2795 

.0772 

31  ooo 

.3720 

.5160 

.2940 

10  OOO 

.1810 

.2880 

.0845 

32  ooo 

.3873 

.5320 

.3096 

11  ooo 

.1877 

.2965 

.0921 

33  ooo 

.4030 

.5510 

.3270 

12  OOO 

.1961 

.3065 

.1013 

34  ooo 

.4212 

.5700 

.3456 

13  ooo 

.2050 

.3168 

.1109 

35  ooo 

.4413 

.5913 

.3664 

14  OOO 

.2129 

.3260 

.1194 

36  ooo 

.4638 

.6150 

.3894 

15  OOO 

.2210 

.3350 

.1280 

37  ooo 

.4887 

.6410 

.4148 

16  ooo 

.2275 

.3435 

.1355 

38  ooo 

.5160 

.6710 

.4435 

17  OOO 

.2342 

.3515 

.1428 

39  ooo 

•  5^55 

.7020 

.4737 

18  ooo 

.2418 

.3615 

.1516 

40  OOO 

.5828 

.7410 

.5119 

19  ooo 

.2497 

.3710 

.1603 

41  OOO 

.6275 

.7870 

.5572 

20  OOO 

.2575 

.3800 

.1687 

4l  650 

<>7140 

.8750 

.6445 

21  OOO 

.2651 

.3890 

.1770 

REMARKS: 

No  cracking  noise, 

,  little 

dial  jumping. 

Piece  2 

failed  on 

right  bolt  line. 

Piece  3 

failed  on 

left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ B-10 _  DATE  OF  TEST _ June  25,  1939 _ 

RATE  OF  LOADING  3.000  LB. /MIN.  TIME:  BEGIN  2:42  p.m.  END  2:51  p.m. 
AVERAGE  MOISTURE  CONTENT  20.3#  AVERAGE  SPECIFIC  GRAVITY _ .465 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN . 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.2000 

.1000 

.0000 

23  ooo 

.3491 

.2945 

.1718 

1  000 

.2007 

.1001 

.0004 

24  OOO 

.3594 

.3060 

.1827 

2  000 

.2010 

.1015 

.0012 

25  ooo 

.3703 

.3175 

.1939 

3  000 

.2015 

.1045 

.0030 

26  OOO 

.3823 

.3300 

.2061 

4  000 

.2195 

.1250 

.0222 

27  ooo 

.3970 

.3450 

.2210 

5  000 

.2337 

.1420 

.0379 

28  OOO 

.4122 

.3610 

.2366 

6  000 

.2417 

.1540 

.0479 

29  OOO 

.4298 

.3800 

.2549 

7  000 

.2491 

.1650 

.0570 

30  OOO 

.4491 

.4000 

.2746 

8  000 

.2597 

.1795 

.0696 

31  ooo 

.4700 

.4220 

.2960 

9  000 

.2694 

.1945 

.0820 

32  ooo 

.4935 

.4470 

.3202 

10  000 

.2752 

.2040 

.0896 

33  OOO 

.5193 

.4750 

.3471 

11  000 

.2793 

.2110 

.0951 

34  OOO 

.5490 

.5040 

.3765 

12  000 

.2828  * 

.2170 

.0999 

35  OOO 

.5803 

.5360 

.4081 

13  ooo 

.2867 

.2235 

.1051 

36  ooo 

.6132 

.5700 

.4416 

14  000 

.2903 

.2290 

.1096 

37  OOO 

.6530 

.6100 

.4815 

15  000 

.2941 

.2335 

.1138 

37  900 

.7980 

.7570 

.6275 

16  ooo 

.2984 

.2385 

.1184 

17  OOO 

.3032 

.2440 

.1236 

18  ooo 

.3090 

.2505 

.1298 

19  OOO 

.3152 

.2575 

.1363 

20  OOO 

.3223 

.2660 

.1441 

21  OOO 

.3303 

.2745 

.1524 

22  OOO 

.3394 

.2840 

.1617 

REMARKS: 

No  cracking  noise,  slight  dial  jumping. 
Piece  1  failed  by  splitting  to  the  right 
Piece  2  failed  on  both  bolt  lines. 

of  the 

left  bolt 

line. 

UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ B-ll _  DATE  OF  TEST _ July  29th,  1959 

RATE  OF  LOADING  3.000  LB. /MIN.  TIME:  BEGIN  3:05  p.m.  END  3:18  p.m. 
AVERAGE  MOISTURE  CONTENT  22.8%  AVERAGE  SPECIFIC  GRAVITY  .462 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.2728 

.2915 

.1821 

1  000 

.1001 

.1002 

.0002 

24  000 

.2851 

.3040 

.1945 

2  000 

.1003 

.1009 

.0006 

25  OOO 

.2976 

.3170 

.2073 

3  ooo 

.1007 

.1018 

.0012 

26  OOO 

.3110 

.3315 

.2212 

4  000 

.1110 

,1180 

.0195 

27  OOO 

.3263 

.3460 

.2361 

5  000 

.1209 

.1315 

.0262 

28  OOO 

.3427 

.3620 

.2523 

6  ooo 

.1276 

.1400 

.0338 

29  ooo 

.3600 

.3790 

.2695 

7  OOO 

.1351 

.1470 

.0410 

30  OOO 

.3790 

.3980 

.2885 

8  OOO 

.1416 

.1550 

.0483 

31  ooo 

.4002 

.4195 

.3098 

9  ooo 

.1480 

.1620 

.0550 

32  OOO 

.4197 

.4390 

.3293 

10  ooo 

.1562 

d710 

.0636 

33  ooo 

.4450 

.4630 

.3540 

11  ooo 

.1647 

.1800 

.0723 

34  ooo 

.4720 

.4890 

.3805 

12  OOO 

.1730 

.1895 

.0812 

35  ooo 

.5010 

.5175 

.4092 

13  OOO 

.1807 

.1975 

.0891 

36  ooo 

.5315 

.5480 

.4397 

14  OOO 

.1876 

.2050 

.0963 

37  ooo 

.5654 

.5810 

.4732 

15  ooo 

.1948 

.2125 

.1036 

38  ooo 

.6050 

.6210 

.5130 

16  ooo 

.2022 

.2210 

.1116 

39  ooo 

.6445 

.6600 

.5522 

17  ooo 

.2110 

.2300 

.1205 

40  000 

.7038 

.7175 

.6106 

18  ooo 

0 2202 

.2400 

.1301 

41  OOO 

.7730 

.7860 

.6795 

19  ooo 

.2300 

.2500 

.1400 

41  250 

.8200 

.8330 

.7265 

20  000 

.2398 

.2590 

.1494 

21  OOO 

.2497 

.2690 

.1593 

22  OOO 

.2611 

.2800 

.1705 

REMARKS:  No  cracking  noise  or  dial  jumping. 

Pieces  1  and  3  failed  on  left  bolt  line. 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

B-12 

DATE  OF  TEST 

July  29 

,  1959 

RATE  OF 

LOADING 

5.ooo 

LB. /MIN. 

TIME:  BEGIN 

3:27  p.m. 

END  3: 

40  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

22.7# 

AVERAGE  SPECIFIC  GRAVITY  .512 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.0000 

.0000 

23  ooo 

.3167 

.1915 

.2041 

1  000 

.1006 

.0002 

.0004 

24  OOO 

.3270 

.2020 

.2145 

2  000 

.1018 

.0005 

.0011 

25  OOO 

.3390 

.2130 

.2260 

3  000 

.1041 

.0008 

.0025 

26  OOO 

.3510 

.2260 

.2385 

4  000 

.1080 

.0010 

.0045 

27  ooo 

.3635 

.2385 

.2510 

3  000 

.1532 

.0350 

.0441 

28  OOO 

.3750 

.2500 

.2625 

6  000 

.1680 

.0470 

.0575 

29  ooo 

.3900 

.2650 

.2775 

7  000 

.1792 

.0570 

.0681 

30  OOO 

.4048 

.2800 

.2924 

8  000 

.i860 

.0 675 

.0767 

31  OOO 

.4193 

.2950 

.3071 

9  ooo 

.1932 

.0705 

.0818 

32  OOO 

.4357 

.3110 

.3233 

10  000 

.2017 

.0780 

.O898 

33  ooo 

.4538 

.3290 

.3414 

11  000 

.2100 

.0860 

.0980 

34  ooo 

.4727 

.3480 

.3603 

12  000 

.2200 

.0953 

.1077 

35  ooo 

.4930 

.3680 

.3805 

13  000 

.2305 

.1060 

.1182 

36  ooo 

.5145 

.3900 

.4022 

14  000 

.2384 

.1140 

.1262 

37  ooo 

.5410 

.4160 

.4285 

15  ooo 

.2462 

.1220 

.1341 

38  ooo 

.5700 

.4450 

.4575 

16  ooo 

.2537 

.1295 

.1416 

39  ooo 

.6035 

.4770 

.4902 

17  ooo 

.2615 

.1375 

.1495 

40  OOO 

.6388 

.5140 

.5264 

18  ooo 

.2702 

.1455 

.1579 

4l  OOO 

.6840 

.5580 

.5710 

19  ooo 

.2790 

.1550 

.1670 

42  OOO 

.7395 

.6140 

.6267 

20  OOO 

.2880 

.1640 

.1760 

42  100 

.7752 

.6500 

.6626 

21  OOO 

.2976 

.1730 

.1853 

22  OOO 

.3063 

.1820 

.1941 

REMARKS:  Considerable  cracking  noise  and  jumping  of  dial. 
Piece  1  failed  on  both  bolt  lines. 

Piece  2  failed  on  right  bolt  line. 

Piece  3  failed  on  left  bolt  line. 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ B-13 _  DATE  OF  TEST  July  29 ,  1959 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  3:47  p.m.  END  3:33  p.m. 


AVERAGE  MOISTURE  CONTENT  21.9 %  AVERAGE  SPECIFIC  GRAVITY  .448 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

oOOOO 

.1000 

.0000 

23  ooo 

.1832 

.2950 

.1891 

1  000 

.0000 

.1005 

.0002 

24  OOO 

.1938 

.3065 

.2001 

2  000 

.0002 

.1012 

.0007 

25  OOO 

.2058 

o3190 

.2124 

3  000 

.0005 

.1022 

.0014 

26  OOO 

.2188 

.3330 

.2259 

4  000 

.0234 

.1250 

.0242 

27  ooo 

.2330 

.3470 

.2400 

5  000 

.0362 

.1390 

.0376 

28  OOO 

.2478 

.3620 

.2549 

6  000 

.0441 

.1490 

.0465 

29  ooo 

.2643 

.3780 

.2711 

7  000 

.0547 

.1600 

.0573 

30  OOO 

.2818 

.3965 

.2891 

8  ooo 

.0618 

0I685 

.0651 

31  ooo 

.2993 

.4150 

.3071 

9  ooo 

.0690 

.1760 

o0725 

32  OOO 

.3180 

.4345 

.3262 

10  ooo 

.0760 

.1830 

.0793 

33  OOO 

.3410 

o4570 

.3490 

11  ooo 

.0827 

.1910 

.0868 

34  OOO 

.3675 

.4840 

.3737 

12  OOO 

*0888 

.1990 

.0939 

35  ooo 

.3972 

.5150 

.4061 

13  ooo 

.0952 

.2055 

.1003 

36  ooo 

.4263 

.5450 

.4356 

14  OOO 

.1014 

.2130 

.1072 

37  OOO 

.4590 

.5770 

.4680 

15  ooo 

.1081 

.2205 

.1143 

38  OOO 

.4980 

.6180 

.5080 

16  ooo 

.1158 

.2280 

.1219 

38  650 

.5400 

.6600 

.5500 

17  OOO 

.1244 

.2365 

.1304 

18  OOO 

.1338 

.2460 

.1399 

19  OOO 

.1432 

.2550 

.1491 

20  OOO 

.1523 

.2645 

.1584 

21  OOO 

.1623 

.2740 

.1681 

22  OOO 

.1723 

.2840 

.1781 

REMARKS:  No  cracking  noise  or  dial  jumping. 

Piece  1  failed  on  right  bolt  line. 
Piece  2  failed  on  left  bolt  line. 
Piece  3  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ B-14 _  DATE  OF  TEST  July  29 ,  1939 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  4:03  p.m.  END  4:l4  p.tn. 


AVERAGE  MOISTURE  CONTENT  21.0#  AVERAGE  SPECIFIC  GRAVITY  .$13 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.0000 

.0000 

.0000 

23  ooo 

.1734 

.1890 

.1812 

1  000 

.0003 

.0002 

.0002 

24  000 

.1819 

.1920 

.1869 

2  000 

.0008 

.0006 

.0007 

25  ooo 

.1918 

.2010 

.1964 

3  000 

.0012 

.0010 

.0011 

26  OOO 

.2025 

.2115 

.2070 

4  000 

.0032 

.0038 

.0035 

27  ooo 

.2140 

.2225 

.2182 

5  000 

.0280 

.0310 

.0295 

28  OOO 

.2261 

.2345 

.2303 

6  000 

.0352 

.0385 

.0368 

29  000 

.2385 

.2450 

.2418 

7  000 

.0425 

.0460 

.0442 

30  OOO 

.2520 

.2585 

.2552 

8  000 

.0512 

.0560 

.0536 

31  ooo 

.2665 

.2730 

.2697 

9  000 

0O588 

.0635 

.0611 

32  ooo 

.2816 

.2870 

.2843 

10  000 

.0645 

.0700 

.0672 

33  ooo 

.3010 

.3060 

.3035 

11  000 

.0710 

.0780 

.0745 

34  ooo 

.3223 

.3270 

.3246 

12  000 

.0785 

.0860 

.0822 

35  ooo 

.3465 

.3500 

.3482 

13  ooo 

.0858 

.0945 

.0901 

36  ooo 

.3728 

.3760 

.3744 

14  000 

.0946 

.1040 

.0993 

37  ooo 

.3995 

.4020 

.4007 

15  000 

.1031 

.1140 

.1085 

38  ooo 

.4255 

.4280 

.4267 

16  000 

.1127 

.1245 

.1186 

39  ooo 

.4640 

.4660 

.4650 

17  ooo 

.1210 

.1335 

.1272 

40  OOO 

.5335 

.5340 

.5337 

18  000 

.1311 

.1430 

.1370 

19  ooo 

.1397 

.1510 

.1453 

20  OOO 

.1465 

.1580 

.1522 

21  OOO 

.1550 

.1655 

.1602 

22  OOO 

.1639 

.1745 

.1692 

REMARKS:  Some  cracking  noise;  considerable  dial  jumping. 
Pieces  1  and  3  failed  on  right  bolt  line. 

Piece  2  failed  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO; _ B-15 _  DATE  OF  TEST  August  24,  1939 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME;  BEGIN  1:52  p.m.  END  2:01  p.m. 
AVERAGE  MOISTURE  CONTENT  24. 6%  AVERAGE  SPECIFIC  GRAVITY  0.459 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 
DEFLN . 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.1000 

.1000 

.0000 

23  000 

.2931 

.2915 

.1933 

1  000 

.1001 

.1002 

.0001 

24  000 

.3105 

.3075 

.2090 

2  000 

.1002 

.1005 

.0003 

25  000 

.3281 

.3265 

.2273 

3  000 

.1003 

.1010 

.0006 

26  000 

.3480 

.3475 

.2477 

4  000 

.1004 

.1018 

.0011 

27  000 

.3674 

.3665 

.2670 

5  000 

.1006 

.1025 

.0015 

28  000 

.3913 

.3915 

.2914 

6  000 

.1110 

.1125 

.0117 

29  000 

.4156 

.4165 

.3160 

7  000 

.1227 

.1220 

.0223 

30  000 

.4477 

.4500 

.3488 

8  000 

.1348 

.1330 

.0339 

31  000 

.4810 

.4840 

.3825 

9  000 

.1440 

.1415 

.0427 

32  000 

.5170 

.5200 

.4185 

10  000 

.1510 

.1485 

.0497 

33  000 

.5645 

.5685 

.4665 

11  000 

.1598 

.1560 

.0579 

34  000 

.6480 

.6540 

-5510 

12  000 

.1690 

.1640 

.0665 

34  150 

.6970 

.7000 

.5985 

13  000 

.1780 

.1725 

.0752 

14  000 

.1870 

.1810 

.0840 

15  000 

.1957 

.1900 

.0928 

16  000 

.2051 

.1990 

.1020 

17  000 

.2140 

.2080 

.1110 

18  000 

.2242 

.2185 

.1213 

19  000 

.2356 

.2310 

.1333 

20  000 

.2479 

.2445 

.1462 

21  000 

.2630 

.2585 

.1607 

22  000 

.2782 

.2740 

.1761 

REMARKS: 

No  cracking  noise  or  dial  jumping. 

Piece  1 

failed  on  right  bolt  line. 

Piece  2 

failed  on  left  bolt 

line. 

Piece  3 

failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

IS 

C-l 

DATE  OF  TEST 

Sept. 

14,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2;06  p.m 

.  END 

2:17 

’  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

9.3# 

AVERAGE  SPECIFIC  GRAVITY 

,440 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.2000 

.0000 

23  ooo 

.1683 

.2820 

.0751 

1  000 

.1000 

.2002 

.0001 

24  OOO 

.1712 

.2860 

.0786 

2  000 

.1001 

.2005 

.0003 

25  OOO 

.1753 

.2900 

.0826 

3  000 

.1004 

.2009 

.0006 

26  OOO 

.1800 

.2965 

.0882 

4  000 

.1008 

.2015 

.0012 

27  ooo 

.1848 

.3025 

.0936 

5  ooo 

.1011 

.2022 

.0017 

28  OOO 

.1902 

.3095 

.0998 

6  ooo 

.1013 

.2045 

.0029 

29  ooo 

.1964 

.3165 

.1064 

7  OOO 

.1020 

.2068 

.0044 

30  OOO 

.2021 

.3235 

.1128 

8  ooo 

.1097 

.2135 

.0116 

31  OOO 

.2081 

.3305 

.1193 

9  ooo 

.1135 

.2175 

.0155 

32  OOO 

.2146 

.3380 

.1263 

10  ooo 

.1170 

.2208 

.0189 

33  OOO 

.2215 

.3465 

.1340 

11  ooo 

.1198 

.2245 

.0222 

34  OOO 

.2303 

.3565 

.1434 

12  OOO 

.1234 

.2285 

.0260 

35  ooo 

.2384 

.3650 

.1517 

13  ooo 

.1282 

.2340 

.0311 

36  ooo 

.2474 

.3745 

.1610 

14  ooo 

.1323 

.2385 

.0354 

37  OOO 

.2586 

.3855 

.1720 

15  ooo 

.1366 

.2435 

.0400 

38  OOO 

.2692 

.3970 

.1831 

16  ooo 

.1402 

.2480 

.0441 

38  850 

.2812 

.4120 

.1966 

17  ooo 

.1447 

.2530 

.0488 

39  OOO 

.2870 

.4170 

.2020 

18  ooo 

.1488 

.2585 

.0537 

40  OOO 

.2980 

.4310 

.2145 

19  ooo 

.1527 

.2635 

.0581 

41  OOO 

.3124 

.4480 

.2302 

20  OOO 

.1562 

.2675 

.0618 

4l  200 

.3180 

.4550 

.2365 

21  OOO 

.1598 

.2720 

.0659 

4l  800 

.3610 

.5150 

.2880 

22  OOO 

.1637 

.2765 

.0701 

REMARKS: 

No  cracking  noise  or  dial 

jumping. 

Pieces 

1  and  3 

failed  on 

right  bolt  line 

• 

Piece 

2  failed 

on  left  bolt  line. 

UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 


BOLTED  JOINT  TESTS 


JOINT  NO: 

C-2 

DATE  OF  TEST 

Sept. 

14,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2:29  p.m 

.  END  2:40  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

9.4# 

AVERAGE  SPECIFIC  GRAVITY  .454 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.2000 

.0000 

21  OOO 

.3047 

.2550 

.0798 

1  OOO 

.2005 

.2002 

.0003 

22  OOO 

.3095 

.2595 

.0845 

2  000 

.2009 

.2008 

.0008 

23  ooo 

.3141 

.2640 

.0890 

3  000 

.2012 

.2016 

.0014 

24  OOO 

.3210 

.2700 

.0955 

4  000 

.2019 

.2025 

.0022 

25  ooo 

.3252 

.2740 

.0996 

5  000 

.2024 

.2040 

.0032 

26  OOO 

.3307 

.2780 

.1043 

6  000 

.2082 

.2090 

.0086 

27  ooo 

.3363 

.2835 

.1099 

7  000 

.2158 

.2130 

.0144 

28  OOO 

.3430 

.2895 

.1162 

8  000 

.2230 

.2170 

.0200 

29  OOO 

.3497 

.2953 

.1226 

9  000 

.2298 

.2195 

.0247 

30  OOO 

.3560 

.3015 

.1287 

10  000 

.2362 

.2220 

.0291 

31  OOO 

.3634 

.3075 

.1354 

11  000 

.2432 

.2250 

.0341 

32  ooo 

.3710 

.3145 

.1427 

12  000 

.2508 

.2270 

.0389 

33  ooo 

.3792 

.3225 

.1508 

13  ooo 

.2580 

.2300 

.0440 

34  ooo 

.3880 

.3300 

.1590 

14  OOO 

.2648 

.2315 

.0481 

35  ooo 

.3970 

.3390 

.1680 

15  OOO 

.2720 

.2350 

.0535 

36  ooo 

.4072 

.3470 

.1771 

16  ooo 

.2778 

.2375 

.0576 

37  ooo 

.4190 

.3590 

.1890 

17  OOO 

.2840 

.2405 

.0622 

38  ooo 

.4335 

.3720 

.2028 

18  ooo 

.2900 

.2440 

.0670 

• 

19  ooo 

.2948 

.2475 

.0711 

To  be  continued  on 

next  page. 

20  OOO 

.3000 

.2515 

.0757 

Ib3 


JOINT  NO: _ 0^2 _  DATE  OF  TEST _ Sept.  14,  1959 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

39  000 

.4445 

.3820 

.2132 

40  000 

.4562 

.3930 

.2246 

41  000 

.4713 

.4070 

.2391 

42  000 

.4875 

.4220 

.2547 

43  000 

.5040 

.4390 

.2715 

44  000 

.5195 

.4540 

.2867 

45  000 

.5400 

.4735 

.3067 

46  000 

.5630 

.4950 

.3290 

47  050 

.5868 

.5180 

.3524 

REMARKS: 

No  dial 

jumping 

;  or  cracking  noise. 

Pieces  1 

and  3 

failed  on  left  bolt  line. 

Piece  2 

failed 

on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

C-3 

DATE  OF  TEST 

Sept. 

14,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

2:48  p.m, 

.  END  3:0C 

>  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

9 •% 

AVERAGE  SPECIFIC  GRAVITY  .466 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

.0000 

22  OOO 

.2784 

.1740 

.0762 

1  OOO 

.2002 

.1001 

.0001 

23  ooo 

.2805 

.1765 

.0785 

2  000 

.2004 

.1004 

.0004 

24  OOO 

.2832 

.1795 

.0813 

3  000 

.2010 

.1009 

.0010 

25  OOO 

.2860 

.1825 

.0842 

4  000 

.2017 

.1012 

.0015 

26  OOO 

.2888 

.1855 

.0871 

5  000 

.2021 

.1035 

.0028 

27  ooo 

.2918 

.1890 

.0904 

6  000 

.2030 

.1070 

.0050 

28  OOO 

.2958 

.1935 

.0947 

7  000 

.2052 

.1115 

.0083 

29  ooo 

.3000 

.1980 

.0990 

8  000 

.2138 

oll75 

.0156 

30  OOO 

.3046 

.2025 

.1035 

9  ooo 

.2208 

.1215 

.0212 

31  ooo 

.3096 

.2085 

.1090 

10  ooo 

.2267 

.1250 

.0259 

32  ooo 

.3149 

.2135 

.1142 

11  ooo 

.2328 

.1310 

.0319 

33  ooo 

.3207 

.2200 

.1203 

12  OOO 

.2380 

.1360 

.0370 

34  ooo 

.3276 

.2265 

.1270 

13  OOO 

.2428 

.1405 

.0417 

35  OOO 

.3337 

.2325 

.1331 

14  OOO 

.2502 

.1470 

.0486 

36  OOO 

.3413 

.2400 

.1406 

15  ooo 

.2580 

.1540 

.0560 

37  OOO 

.3492 

.2480 

.1486 

16  ooo 

.2620 

.1580 

.0600 

38  OOO 

.3588 

.2580 

.1584 

17  OOO 

.2651 

.1605 

.0628 

39  ooo 

.3697 

.2670 

.1684 

18  ooo 

.2682 

.1635 

.0659 

40  OOO 

.3800 

.2785 

.1792 

19  ooo 

.2710 

.1665 

.0688 

20  OOO 

.2738 

.1690 

.0714 

To  be  continued  on 

next  page. 

21  OOO 

.2760 

.1715 

.0738 

JOINT  NO: _ (>£ _  DATE  OF  TEST  Sept.  14,  1939 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD  LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN . 

LB. 

IN. 

IN. 

IN. 

LB.  IN. 

IN. 

IN. 

41  OOO 

.3920 

.2910 

.1915 

42  000 

.4048 

.3040 

.2044 

43  000 

.4202 

.3195 

.2198 

44  000 

.4360 

.3350 

.2355 

45  000 

.4525 

.3520 

.2522 

46  000 

.4742 

.3735 

.2738 

47  000 

.4948 

.3950 

.2949 

48  000 

.5180 

.4190 

.3185 

49  000 

.5480 

.4500 

.3490 

50  000 

.5780 

.4800 

.3790 

52  000 

.6450 

.5500 

.4475 

REMARKS; 

No  dial 

jumping 

or  cracking 

noise. 

Pieces  1 

and  3 

failed  on  both  bolt  lines. 

Piece  2 

failed 

on  right  bolt 

line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 


BOLTED  JOINT  TESTS 


JOINT  NO 

:  C 

-4 

DATE  OF  TEST 

Sept. 

14,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

3:11  p. 

m.  END  3:- 

22  p.m. 

AVERAGE 

MOISTURE  ' 

CONTENT 

9M 

AVERAGE  SPECIFIC  GRAVITY  .474 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.3000 

.2000 

.0000 

24  OOO 

.3930 

.2975 

.0952 

1  OOO 

.3000 

.2002 

.0001 

25  ooo 

.3984 

.3050 

.1017 

2  000 

.3001 

.2004 

.0002 

26  OOO 

.4052 

.3130 

.1091 

3  000 

.3003 

.2008 

.0005 

27  ooo 

.4110 

.3195 

.1152 

4  000 

.3004 

.2022 

.0013 

28  OOO 

.4170 

.3215 

.1192 

5  000 

.3021 

.2045 

.0033 

29  ooo 

.4237 

.3335 

.1286 

6  000 

.3094 

.2090 

.0092 

30  OOO 

.4300 

.3405 

.1357 

7  000 

.3192 

.2165 

.0178 

31  ooo 

.4372 

.3480 

.1426 

8  000 

.3262 

.2220 

.0241 

32  OOO 

.4447 

.3550 

.1498 

9  000 

.3312 

.2265 

.0288 

33  OOO 

.4526 

.3635 

.1575 

10  000 

.3367 

.2310 

.0339 

34  ooo 

.4615 

.3720 

.1667 

11  000 

.3411 

.2350 

.0380 

35  ooo 

.4702 

.3805 

.1753 

12  000 

.3450 

.2395 

.0423 

36  ooo 

.4796 

.3890 

.1843 

13  ooo 

.3490 

.2435 

.0462 

37  ooo 

.4907 

.4000 

.1953 

14  OOO 

.3525 

.2470 

.0498 

38  ooo 

.5030 

.4130 

.2080 

15  ooo 

.3558 

.2505 

.0532 

39  ooo 

.5182 

.4300 

.2241 

16  ooo 

.3601 

.2561 

.0580 

40  ooo 

.5330 

.4460 

.2395 

17  OOO 

.3641 

.2605 

.0623 

41  OOO 

.5483 

.4630 

.2556 

18  OOO 

.3680 

.2650 

.0665 

42  OOO 

.5660 

.4810 

.2735 

19  ooo 

.3720 

.2695 

.0708 

43  ooo 

.5862 

.5010 

.2936 

20  OOO 

.3784 

.2785 

.0784 

43  200 

.5920 

.5100 

.3010 

21  OOO 

.3812 

.2820 

.0816 

44  OOO 

.6530 

.5690 

.3610 

22  OOO 

.3847 

.2865 

.0856 

45  ooo 

.6870 

.6000 

.3935 

23  OOO 

.3885 

.2915 

.0900 

REMARKS; 

No  dial 

jumping 

or  cracking  noise. 

Pieces 

1  and  3 

failed  on 

both  bolt  lines 

• 

Piece  2 

failed 

on  right  bolt  line. 

UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

>: 

c-5 

DATE  OF  TEST 

Sept.  14, 

1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

3:31  p.m. 

END  3: 

40  p.m. 

AVERAGE 

MOISTURE 

CONTENT 

9.656 

AVERAGE  SPECIFIC  GRAVITY 

.483 

0 

,2000 

.1000 

.0000 

24  OOO 

.2920 

.1970 

.0945 

1  OOO 

.2000 

.1002 

.0001 

25  ooo 

.2970 

.2015 

.0993 

2  000 

.2000 

.1006 

.0003 

26  OOO 

.3026 

.2075 

.1051 

3  000 

.2001 

.1008 

.0004 

27  ooo 

.3088 

.2140 

.1114 

4  000 

.2012 

.1012 

.0012 

28  OOO 

.3142 

.2200 

.1171 

5  000 

.2032 

.1020 

.0026 

29  ooo 

.3198 

.2260 

.1229 

6  000 

.2065 

.1060 

.0062 

30  OOO 

o3252 

.2320 

.1286 

7  ooo 

.2152 

.1145 

.0148 

31  ooo 

.3312 

.2385 

.1348 

8  OOO 

.2200 

.1190 

.0195 

32  OOO 

o3378 

.2450 

.1414 

9  ooo 

.2248 

.1250 

.0249 

33  ooo 

.3440 

.2520 

.1480 

10  ooo 

.2293 

.1310 

.0301 

34  ooo 

o3521 

.2610 

.1565 

11  ooo 

.2330 

.1365 

.0348 

35  ooo 

.3610 

.2700 

.1655 

12  OOO 

.2370 

.1420 

o0395 

36  ooo 

o3710 

.2810 

.1760 

13  ooo 

„24l8 

.1490 

.0454 

37  ooo 

.3803 

.2905 

.1854 

14  OOO 

.2462 

ol545 

.0503 

38  ooo 

.3897 

.3010 

.1953 

15  ooo 

.2508 

.1595 

.0551 

39  ooo 

.4018 

.3140 

.2079 

16  ooo 

.2545 

.1635 

.0590 

40  OOO 

.4145 

.3275 

.2210 

17  ooo 

.2590 

.1675 

.0632 

4l  OOO 

.4270 

.3400 

o2335 

18  ooo 

.2642 

.1730 

.0686 

42  OOO 

.4430 

.3570 

.2500 

19  ooo 

.2690 

.1770 

.0730 

43  OOO 

.4675 

.3815 

.2745 

20  OOO 

.2732 

.1800 

.0766 

43  750 

.4860 

.4020 

.2940 

21  OOO 

.2803 

.i860 

.0832 

22  OOO 

.2838 

.1880 

.0859 

23  OOO 

.2877 

.1925 

.0901 

REMARKS: 

No  dial 

.  jumping 

or  cracking  noise. 

Pieces 

1  and  3 

failed  on 

both  bolt  lines. 

Piece  2 

!  failed 

on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ C^6 _  DATE  OF  TEST _ Sept.  14,  1959 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  3:50  p.m.  END  4:01  p.m. 
AVERAGE  MOISTURE  CONTENT  9.6#  AVERAGE  SPECIFIC  GRAVITY  .479 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.2000 

.2000 

.0000 

21  OOO 

.2880 

.2800 

.0840 

1  000 

.2000 

.2005 

.0002 

22  OOO 

.2920 

.2840 

.0880 

2  000 

.2000 

.2009 

.0004 

23  ooo 

.2950 

.2875 

.0913 

3  000 

.2002 

.2016 

.0009 

24  OOO 

.2982 

.2910 

.0946 

4  000 

.2005 

.2025 

.0015 

25  ooo 

.3018 

.2950 

.0984 

5  000 

.2019 

.2045 

.0032 

26  OOO 

.3052 

.2990 

.1021 

6  000 

.2055 

.2080 

.0067 

27  ooo 

.3097 

.3030 

.1063 

7  000 

.2145 

.2130 

.0137 

28  OOO 

.3141 

.3080 

.1110 

8  ooo 

.2228 

.2185 

.0206 

29  ooo 

.3191 

.3130 

.1160 

9  ooo 

.2330 

.2265 

.0297 

30  OOO 

.3241 

.3185 

.1213 

10  ooo 

.2398 

.2330 

.0364 

31  ooo 

.3300 

.3235 

.1267 

11  ooo 

.2441 

.2380 

.0410 

32  ooo 

.3358 

.3295 

.1326 

12  OOO 

.2484 

.2425 

.0455 

33  ooo 

.3418 

.3360 

.1389 

13  ooo 

.2530 

.2480 

.0505 

34  ooo 

.3480 

.3420 

.1450 

14  OOO 

.2591 

.2535 

.0563 

35  OOO 

.3552 

.3490 

.1521 

15  OOO 

.2630 

.2580 

.0605 

36  ooo 

.3630 

.3565 

.1597 

16  ooo 

.2671 

.2610 

.0640 

37  ooo 

.3722 

.3660 

.1691 

17  ooo 

.2736 

.2670 

.0703 

38  ooo 

.3808 

.3735 

.1771 

18  ooo 

.2768 

.2700 

.0734 

39  OOO 

.3918 

.3840 

.1879 

19  ooo 

.2807 

.2730 

.0768 

40  OOO 

.4140 

.4010 

.2075 

20  OOO 

.2844 

.2770 

.0807 

To  be  continued  on 

next  page. 

JOINT  NO:  C-6 _  DATE  OF  TEST _ Sept.  14,  1939 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

41  000 

.4290 

.4140 

.2215 

42  000 

.4457 

.4295 

.2376 

43  000 

.4605 

.4435 

.2520 

44  000 

.4800 

.4620 

.2710 

45  000. 

.5007 

.4810 

.2908 

46  000 

.5248 

.5030 

.5159 

47  000 

.5480 

.5250 

.3365 

48  000 

.5760 

.5550 

.3645 

48  400 

.6030 

.5770 

.3900 

REMARKS:  No  dial  jumping  or  cracking  noise. 

Piece  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  left  bolt  line. 


UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ C-7 _  DATE  OF  TEST  Sept.  15,  1959 _ 

RATE  OF  LOADING  3.000  LB. /MIN,  TIME:  BEGIN  9:4?  a.m.  END  10:01  a.m. 
AVERAGE  MOISTURE  CONTENT  10.0#  AVERAGE  SPECIFIC  GRAVITY  .580 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.QOOO 

.0000 

22  OOO 

.1779 

.0760 

.0770 

1  000 

.1001 

.0004 

.0002 

23  ooo 

.1802 

.0790 

.0796 

2  000 

.1002 

.0008 

.0005 

24  OOO 

.1830 

o0825 

.0827 

3  000 

.1004 

.0010 

.0007 

25  ooo 

.1857 

.0860 

.0858 

4  000 

.1006 

.0025 

.0015 

26  OOO 

.1880 

.0900 

.0890 

5  000 

.1020 

.0055 

.0038 

27  ooo 

.1909 

.0935 

.0922 

6  000 

.1050 

.0075 

.0112 

28  OOO 

.1941 

.0975 

.0958 

7  000 

.1267 

.0205 

.0236 

29  OOO 

.1978 

.1020 

.0999 

8  ooo 

.1335 

.0255 

.0295 

30  OOO 

.2017 

.1065 

.1041 

9  ooo 

.1385 

.0295 

.0340 

31  ooo 

.2058 

.1110 

.1084 

10  ooo 

.1427 

.0330 

.0379 

32  ooo 

.2095 

.1155 

.1125 

11  ooo 

.1460 

.0360 

.0410 

33  ooo 

.2140 

.1205 

.1173 

12  OOO 

.1488 

o0390 

.0439 

34  ooo 

.2188 

.1260 

,1224 

13  ooo 

.1519 

.0425 

.0462 

35  OOO 

.2243 

.1320 

.1281 

14  ooo 

.1547 

.0455 

.0501 

36  ooo 

.2297 

.1375 

.1336 

15  ooo 

.1573 

.0485 

.0529 

37  ooo 

.2356 

.1435 

.1395 

16  ooo 

.1600 

.0520 

.0560 

38  ooo 

.2420 

.1500 

.1460 

17  OOO 

.1630 

.0560 

.0595 

39  ooo 

.2490 

.1570 

.1530 

18  ooo 

.1661 

.0600 

.0630 

40  OOO 

.2582 

.1655 

.1618 

19  ooo 

.1690 

.0645 

.0667 

20  OOO 

.1721 

.0685 

.0703 

To  be  continued  on  next  page 

21  OOO 
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.0725 
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JOINT  NO: _ C-7 _  DATE  OF  TEST _ Sept.  15,  1959 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

41  000 

.2663 

.1745 

.1704 

42  000 

.2748 

.1830 

.1789 

43  000 

.2840 

.1925 

.1882 

44  000 

.2950 

.2040 

.1995 

44  350 

.3020 

.2090 

.2055 

45  000 

.3158 

.2235 

.2196 

46  000 

.3294 

.2380 

.2340 

4?  000 

o3472 

.2550 

.2511 

48  000 

.3680 

.2765 

.2723 

49  000 

.3940 

.3020 

.2980 

50  ooo 

.4180 

.3260 

.3220 

50  300 

.4360 

.3435 

.3397 

51  ooo 

.4735 

.3835 

.3785 

52  ooo 

.4838 

.3930 

.3884 

53  OOO 

.5030 

.4140 

.4115 

54  ooo 

.5680 

.4800 

.4740 

LOAD 

LB. 


LEFT 

DIAL 

IN. 


RIGHT 

DIAL 

IN. 


AVE. 

DEFLN. 

IN. 


REMARKS:  No  dial  jumping  or  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


lb 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ 0^8 _  DATE  OF  TEST  Sept.  13,  1959 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  10:23  a.m.  END  10:33  a.m. 
AVERAGE  MOISTURE  CONTENT 9^6#_  AVERAGE  SPECIFIC  GRAVITY  .501 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

22  OOO 

.1681 

.1785 

.0733 

1  000 

.1001 

.1002 

.0002 

23  ooo 

.1720 

.1820 

.0770 

2  000 

.1003 

.1005 

.0004 

24  OOO 

.1753 

.1855 

.0804 

3  000 

.1008 

.1008 

.0008 

25  OOO 

.1790 

.1895 

.0843 

4  000 

.1011 

.1009 

.0010 

26  OOO 

.1830 

.1935 

.0883 

5  000 

.1030 

.1019 

.0025 

27  ooo 

.1878 

.1980 

.0929 

6  000 

.1047 

.1032 

.0040 

28  OOO 

.1927 

.2030 

.0979 

7  ooo 

.1168 

.1210 

.0189 

29  OOO 

.1972 

.2080 

.1026 

8  ooo 

.1212“ 

.1270 

.0241 

30  OOO 

.2025 

.2130 

.1078 

9  ooo 

.1252 

.1315 

.0284 

31  ooo 

.2078 

.2185 

.1132 

10  ooo 

.1278 

.1340 

.0309 

32  ooo 

.2135 

.2245 

.1190 

11  ooo 

.1296 

.1360 

.0328 

33  ooo 

.2197 

.2310 

.1254 

12  OOO 

.1323 

.1385 

.0354 

34  ooo 

.2258 

.2370 

.1314 

13  ooo 

.1353 

.1418 

.0386 

35  ooo 

.2322 

.2435 

.1379 

14  OOO 

.1386 

.1455 

.0421 

36  ooo 

.2390 

.2510 

.1450 

15  ooo 

.1420 

.1500 

.0460 

37  ooo 

.2465 

.2590 

.1528 

16  ooo 

.1452 

.1540 

.0496 

38  ooo 

.2560 

.2685 

.1623 

17  OOO 

.1500 

.1595 

.0548 

39  ooo 

.2647 

.2770 

.1709 

18  ooo 

.1535 

.1630 

.0583 

40  000 

.2746 

.2870 

.1808 

19  ooo 

.1563 

.1660 

.0612 

20  OOO 

.1600 

.1700 

.0650 

To  be  continued  on 

next  page. 

21  OOO 
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JOINT  NO: _ C-8 _  DATE  OF  TEST  Sept,  15 1  1959 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

41  000 

.2838 

.2955 

.1897 

42  000 

.2953 

.3065 

.2009 

43  000 

.3080 

.3190 

.2135 

44  000 

.3230 

.3330 

.2280 

45  000 

.3370 

.3480 

.2425 

45  200 

.3418 

.3570 

.2494 

REMARKS;  Some  dial  jumping  and  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


lb 


4 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

C-9 

DATE  OF  TEST 

Sept 

.  15,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

10:42  a.m. 

END  10:55 

i  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

10.196 

AVERAGE  SPECIFIC  GRAVITY  .575 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

.0000 

22  OOO 

.2402 

.1675 

.0539 

1  OOO 

.2001 

— 

.0001 

23  ooo 

.2425 

.1705 

.0565 

2  000 

.2003 

.1002 

.0003 

24  OOO 

.2448 

.1730 

.0589 

3  000 

.2003 

.1005 

.0004 

25  OOO 

.2470 

.1755 

.0613 

4  000 

.2005 

.1010 

.0008 

26  OOO 

.2494 

.1785 

.0640 

5  000 

.2007 

.1018 

.0013 

27  ooo 

.2517 

.1810 

.0664 

6  000 

.2008 

.1028 

.0018 

28  OOO 

.2542 

.1840 

.0691 

7  000 

.2071 

.1160 

.0116 

29  ooo 

.2570 

.1865 

.0718 

8  000 

.2100 

.1210 

.0155 

30  OOO 

.2598 

.1900 

.0749 

9  000 

.2122 

.1255 

.0189 

31  ooo 

.2630 

.1935 

.0783 

10  000 

.2148 

.1290 

.0219 

32  ooo 

.2665 

.1970 

.0818 

11  000 

.2165 

.1320 

.0243 

33  ooo 

.2706 

.2015 

.0861 

12  000 

.2185 

.1360 

.0273 

34  ooo 

.2750 

.2055 

.0903 

13  000 

.2206 

.1400 

.0303 

35  OOO 

.2788 

.2095 

.0942 

14  000 

.2226 

.1435 

.0331 

36  ooo 

.2838 

.2145 

.0992 

15  ooo 

.2249 

.1470 

.0360 

37  ooo 

.2894 

.2200 

.1047 

16  ooo 

.2269 

.1500 

.0385 

38  ooo 

.2951 

.2260 

.1106 

17  ooo 

.2290 

.1530 

.0410 

39  ooo 

.3017 

.2325 

.1171 

18  ooo 

.2312 

.1565 

.0439 

4o  ooo 

.3084 

.2395 

.1240 

19  ooo 

.2332 

.1590 

.0461 

20  000 

.2356 

.1615 

.0486 

To  be  continued  on  ] 

next  page. 

21  OOO 

.2379 

.1645 

.0512 
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JOINT  NO:  C-9 _  DATE  OF  TEST  Sept.  15,  1959 


CONTINUED  FROM  PREVIOUS  PAGE 


LOAD  LEFT  RIGHT  AVE.  LOAD  LEFT  RIGHT  AVE. 

DIAL  DIAL  DEFLN.  DIAL  DIAL  DEFLN. 

LB.  IN.  IN.  IN.  LB.  IN.  IN.  IN. 


41  OOO 

.3160 

.2470 

.1315 

42  000 

.5230 

.2550 

.1390 

43  000 

.5320 

.2640 

.1480 

44  000 

.3440 

.2780 

.1610 

45  000 

.3550 

.2890 

.1720 

46  000 

.366 7 

.3005 

.1836 

47  000 

.3776 

03115 

.1946 

48  000 

.3910 

.3250 

.2080 

49  000 

.4076 

.3420 

.2248 

50  000 

.4236 

.3575 

.2406 

51  000 

.4438 

.3790 

.2614 

52  000 

.4575 

.3930 

.2753 

53  000 

.4720 

.4070 

.2895 

54  000 

.4915 

.4270 

.3093 

55  000 

.5135 

.4500 

.3318 

56  000 

.5360 

.4730 

.3545 

57  000 

.5600 

.4970 

.3785 

58  000 

.5928 

.5290 

.4109 

58  200 

.6070 

.5460 

.4265 

59  000 

.6880 

.6250 

.5065 

REMARKS:  No  dial  jumpingor  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


lbG 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

):  C 

-10 

DATE  OF  TEST 

Sept. 

15,  1959. 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

11:01  a. 

m.  END  11: 

10  a.m 

AVERAGE 

MOISTURE 

CONTENT 

9o6# 

AVERAGE  SPECIFIC  GRAVITY  .498 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.1632 

.2045 

.0839 

1  OOO 

.1001 

.1001 

.0001 

24  OOO 

.1658 

.2080 

.0869 

2  000 

.1002 

.1005 

.0004 

25  ooo 

.1685 

.2120 

.0903 

3  000 

.1008 

.1008 

.0008 

26  OOO 

.1710 

.2165 

.0938 

4  000 

.1054 

.1035 

.0045 

27  ooo 

.1738 

.2200 

.0969 

5  000 

.1121 

.1245 

.0183 

28  OOO 

.1770 

.2250 

.1010 

6  000 

.1150 

.1305 

.0228 

29  OOO 

.1800 

.2295 

.1048 

7  000 

.1180 

.1365 

.0273 

30  OOO 

.1838 

.2350 

.1094 

8  ooo 

ol208 

.1420 

.0314 

31  ooo 

.1880 

.2410 

.1145 

9  ooo 

.1232 

.1480 

.0356 

32  ooo 

.1932 

.2480 

.1206 

10  ooo 

ol257 

.1530 

.0394 

33  OOO 

ol992 

.255 0 

.1271 

11  ooo 

.1281 

.1590 

.0436 

34  ooo 

.2052 

.2620 

.1336 

12  OOO 

.1306 

.1630 

.0468 

35  ooo 

.2130 

.2710 

.1420 

13  OOO 

.1332 

.1673 

.0504 

36  ooo 

.2210 

.2800 

.1505 

14  OOO 

.1362 

.1710 

.0536 

37  ooo 

.2300 

.2900 

.1600 

15  OOO 

.1394 

.1750 

.0572 

38  ooo 

.2396 

.3005 

.1701 

16  ooo 

.1427 

.1785 

.0606 

39  ooo 

.2510 

.3140 

.1825 

17  OOO 

.1460 

.1820 

.0640 

40  OOO 

.2648 

.3290 

.1969 

18  ooo 

.1491 

.i860 

.0676 

40  150 

.2680 

.3340 

.2010 

19  ooo 

.1525 

.1895 

.0710 

41  OOO 

.2830 

.3480 

.2155 

20  OOO 

.1553 

.1930 

.0742 

42  OOO 

.3010 

.3660 

.2335 

21  OOO 

.1581 

.1965 

.0773 

42  500 

.3130 

.3790 

.2460 

22  OOO 

.1608 

.2000 

.0804 

42  900 

— 

.4200 

— 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  C- 

-11 

DATE  OF  TEST 

Sept. 

15,  1959. 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

11:22  a.m. 

END  1L32 

a.m. 

AVERAGE 

MOISTURE 

CONTENT 

9  M 

AVERAGE  SPECIFIC  GRAVITY  .497 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.1000 

.0000 

22  OOO 

.0580 

.1810 

.0695 

1  OOO 

.0000 

.1001 

.0001 

23  ooo 

.0607 

.1850 

.0729 

2  000 

.0002 

.1004 

.0003 

24  000 

.0638 

.1890 

.0764 

3  000 

.0005 

.1008 

.0007 

25  OOO 

.0672 

.1925 

.0799 

4  000 

.0009 

.1020 

.0015 

26  OOO 

.0708 

.1965 

.0837 

5  000 

.0045 

.1050 

.0048 

27  ooo 

.0748 

.2005 

.0877 

6  000 

.0080 

.1120 

.0100 

28  000 

.0790 

.2045 

.0918 

7  000 

.0148 

.1205 

.0177 

29  ooo 

.0837 

.2090 

.0964 

8  000 

.0200 

.1270 

.0235 

30  OOO 

.0884 

.2135 

.1010 

9  ooo 

.0240 

.1320 

.0280 

31  ooo 

.0932 

.2180 

.1056 

10  ooo 

.0273 

.1370 

.0322 

32  ooo 

.0988 

.2235 

.1112 

11  ooo 

.0305 

.1410 

.0358 

33  ooo 

.1052 

.2300 

.1176 

12  OOO 

.0333 

.1450 

.0392 

34  ooo 

.1123 

.2375 

.1249 

13  OOO 

.0362 

.1490 

.0426 

35  ooo 

.1202 

.2450 

.1326 

14  OOO 

.0388 

.1525 

.0457 

36  ooo 

.1290 

.2535 

.1413 

15  ooo 

.0412 

.1565 

.0489 

37  ooo 

.1383 

.2630 

.1507 

16  ooo 

.0433 

.1595 

.0514 

38  ooo 

.1487 

.2730 

.1609 

1?  ooo 

.0458 

.1630 

.0544 

39  ooo 

.1598 

.2835 

.1717 

18  ooo 

.0480 

.1660 

.0570 

40  OOO 

.1720 

.2960 

.1840 

19  ooo 

.0501 

.1695 

.0598 

20  OOO 

.0523 

.1730 

.0627 

To  be  continued  on 

next  page. 

21  OOO 

.0550 

.1765 

.0658 
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JOINT  NO: 

C-ll 

DATE  OF  TEST 

Sept.  15t 

1959 

CONTINUED 

FROM  PREVIOUS  PAGE 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

41  OOO 

.i860 

.3080 

.1970 

42  000 

.1993 

.3220 

.2107 

43  000 

.2192 

.3400 

.2296 

44  000 

.2390 

.3610 

.2500 

45  000 

.2583 

.3800 

.2692 

46  000 

.2810 

.4040 

.2925 

4 7  000 

.3050 

.4270 

.3160 

48  000 

.3380 

.4600 

.3490 

48  100 

.3480 

.4700 

.3590 

REMARKS: 

No  dial 

jumping 

or  cracking 

noise. 

Pieces  1 

and  3 

failed  on  both  bolt  lines. 

Piece  2 

failed 

on  left  bolt 

line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

C-12 

DATE  OF  TEST 

Sept. 

15,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

11:37  a 

«m.  END 

11:47  a.m 

AVERAGE 

MOISTURE 

CONTENT 

9.6# 

AVERAGE  SPECIFIC  GRAVITY 

,511 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN . 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.2000 

.0000 

22  OOO 

.1728 

.2750 

.0739 

1  OOO 

.1002 

.2002 

.0002 

23  ooo 

.1760 

.2790 

.0775 

2  000 

.1005 

.2006 

.0006 

24  OOO 

.1798 

.2830 

.0814 

3  000 

.1010 

.2011 

.0011 

25  ooo 

.1838 

.2875 

.0857 

4  000 

.1040 

.2020 

.0030 

26  OOO 

.1872 

.2910 

.0891 

5  000 

.1081 

.2065 

.0073 

27  ooo 

.1912 

.2945 

.0929 

6  000 

.1175 

.2135 

.0155 

28  OOO 

.1956 

.2990 

.0973 

7  000 

.1223 

.2190 

.0207 

29  ooo 

.2002 

.3035 

.1019 

8  000 

.1269 

.2240 

.0252 

30  OOO 

.2051 

.3080 

.1066 

9  000 

.1308 

.2290 

.0299 

31  ooo 

.2100 

.3130 

.1115 

10  000 

.1346 

.2330 

.0338 

32  ooo 

.2152 

.3180 

.1166 

11  000 

.1390 

.2375 

.0383 

33  ooo 

.2210 

.3235 

.1223 

12  000 

.1428 

.2420 

.0424 

34  ooo 

.2268 

.3295 

.1282 

13  000 

.1463 

.2455 

.0459 

35  ooo 

.2330 

.3350 

.1340 

14  000 

.1503 

.2505 

.0504 

36  ooo 

.2404 

.3430 

.1417 

15  000 

.1528 

.2530 

.0529 

37  OOO 

.2500 

.3520 

.1510 

16  ooo 

.1560 

.2570 

.0565 

38  ooo 

.2593 

.3610 

.1602 

17  OOO 

.1581 

.2590 

.0586 

39  ooo 

.2720 

.3730 

.1725 

18  ooo 

.1610 

.2625 

.0618 

40  OOO 

.2828 

.3830 

.1829 

19  ooo 

.1642 

.2660 

.0651 

20  OOO 

.1667 

.2680 

.0674 

To  be  continued 

on  next  page. 

21  OOO 

.1694 

.2720 

.0707 

1 


C-12 


DATE  OF  TEST  Sept.  15,  1939 


JOINT  NO: 


CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD  LEFT  RIGHT  AVE. 

DIAL  DIAL  DEFLN. 

LB.  IN.  IN.  IN. 

41  OOO 

.2952 

.3945 

.1949 

42  000 

.3087 

.4070 

.2079 

43  000 

.3258 

.4240 

.2249 

44  000 

.3402 

.4390 

.2396 

45  000 

.3580 

.4560 

.2570 

46  000 

.3790 

.4770 

.2780 

47  000 

.4030 

.5010 

.3020 

48  000 

.4288 

.5260 

.3269 

49  000 

.4650 

.5620 

.3635 

49  200 

.4850 

.6000 

.3925 

REMARKS: 

Moderate 

dial  jumping  and  cracking  noise. 

Piece  1 

failed  on 

left  bolt 

line  and  failed  slightly  on  right  bolt 

line. 

Piece  2 

failed  on 

right  bolt 

■  line. 

Piece  3 

failed  on 

left  bolt 

line  and  failed  moderately  on  right 

bolt  line. 


UNIVERSITY  OF  ALBERTA 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ C-13 _  DATE  OF  TEST  Sept.  16,  1959 _ 

RATE  OF  LOADING  5iOOO  LB. /MIN.  TIME:  BEGIN  9:32  a.m.  END  9:40  a.m. 
AVERAGE  MOISTURE  CONTENT  9.%  AVERAGE  SPECIFIC  GRAVITY  .482 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LETT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

<>2000 

.1000 

.0000 

23  ooo 

.2811 

.1780 

.0795 

1  000 

.2001 

.1002 

.0001 

24  OOO 

.2840 

.1810 

.0825 

2  000 

.2002 

.1004 

.0003 

25  ooo 

.2878 

.1840 

.0859 

3  000 

.2005 

.1005 

.0005 

26  OOO 

.2918 

.1875 

.0897 

4  000 

.2009 

.1008 

.0008 

27  000 

.2961 

.1910 

.0935 

5  000 

.2012 

.1009 

.0010 

28  OOO 

.3010 

.1950 

.0980 

6  ooo 

.2033 

.1025 

.0029 

29  ooo 

.3060 

.1993 

.1027 

7  000 

.2110 

.1060 

.0085 

30  OOO 

.3118 

.2040 

.1079 

8  ooo 

.2183 

.1100 

.0142 

31  ooo 

.3170 

.2085 

.1128 

9  ooo 

.2243 

.1150 

.0197 

32  ooo 

.3230 

.2135 

.1183 

10  ooo 

.2292 

.1190 

.0241 

33  ooo 

.3300 

.2190 

.1245 

11  ooo 

.2342 

.1235 

.0289 

34  ooo 

.3380 

.2255 

.1317 

12  OOO 

.2414 

.1300 

.0357 

35  ooo 

.3458 

.2320 

.1389 

13  ooo 

.2482 

.1380 

.0431 

36  ooo 

.3560 

.2400 

.1480 

14  OOO 

.2528 

.1440 

.0488 

37  ooo 

.3652 

.2470 

.1561 

15  ooo 

.2574 

.1500 

.0537 

38  ooo 

.3777 

.2580 

.1678 

16  ooo 

.2610 

.1545 

.0578 

39  ooo 

.3920 

.2710 

.1815 

17  OOO 

.2632 

.1585 

.0609 

40  OOO 

.4062 

.2840 

.1951 

18  ooo 

.2662 

.1620 

.0641 

4l  OOO 

.4210 

.2980 

.2095 

19  OOO 

.2688 

.1650 

.0669 

42  OOO 

.4365 

.3130 

.2247 

20  OOO 

.2717 

.1685 

.0701 

43  ooo 

.4540 

.3300 

.2420 

21  OOO 

.2743 

.1720 

.0731 

44  000 

.4718 

.3460 

.2589 

22  OOO 

.2777 

.1750 

.0764 

44  250 

.4890 

.3530 

.2710 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  right  bolt  line  and  failed  slightly  on  left 

bolt  line. 

Piece  2 

failed  on  left  bolt 

line. 

Piece  3 

failed  on  right  bolt  line  and  failed  moderately  on 

left 

bolt  line. 
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DIVERSITY  OF  ALEERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO:  C- 

-14 

DATE  OF  TEST 

Sept. 

16,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

9:52  a.m 

.  END 

10:05  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

8.8# 

AVERAGE  SPECIFIC  GRAVITY 

537 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.2000 

.0000 

22  OOO 

.1101 

.2910 

.1005 

1  OOO 

.0002 

.2002 

.0002 

23  OOO 

.1158 

.2960 

.1059 

2  000 

.0008 

.2005 

.0007 

24  OOO 

.1208 

.3010 

.1109 

3  000 

.0012 

.2006 

.0009 

25  000 

.1258 

.3060 

.1159 

4  000 

.0018 

.2009 

.0014 

26  OOO 

.1320 

.3115 

.1217 

5  000 

.0026 

.2012 

.0018 

27  ooo 

.1374 

.3165 

.1269 

6  000 

.0048 

.2018 

.0033 

28  OOO 

.1421 

.3215 

.1318 

7  000 

.0052 

.2021 

.0037 

29  OOO 

.1480 

.3270 

.1375 

8  ooo 

.0116 

.2050 

.0083 

30  OOO 

.1540 

.3330 

.1435 

9  ooo 

.0185 

.2110 

.0148 

31  ooo 

.1607 

.3390 

.1498 

10  ooo 

.0239 

.2155 

.0197 

32  ooo 

.1658 

.3440 

.1549 

11  ooo 

.0294 

.2200 

.0247 

33  ooo 

.1721 

.3505 

.1613 

12  OOO 

.0342 

.2250 

.0296 

34  ooo 

.1788 

.3570 

.1679 

13  ooo 

.0403 

.2295 

<.0349 

35  ooo 

.1856 

.3635 

.1745 

14  000 

.0490 

.2370 

.0430 

36  ooo 

.1934 

.3710 

.1822 

15  OOO 

.0550 

.2420 

.0485 

37  ooo 

.2018 

.3785 

.1901 

16  ooo 

.0625 

.2485 

.0555 

38  ooo 

.2107 

.3870 

.1988 

17  ooo 

.0722 

.2575 

.0648 

39  ooo 

.2202 

.3950 

.2076 

18  ooo 

.0800 

.2645 

.0723 

40  ooo 

.2318 

.4070 

.2194 

19  ooo 

.0890 

.2725 

.0807 

20  OOO 

.0963 

.2785 

.0874 

To  be  continued  on 

next  page. 

21  OOO 

.1035 

.2850 

.0943 

1/3 


JOINT  NO: 

C-14 

DATE  OF  TEST  Sept.  16,  1959 

CONTINUED 

FROM  PREVIOUS  PAGE 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD  LEFT  RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL  DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB.  IN.  IN. 

IN. 

41  000 

.2432 

.4180 

.2306 

42  000 

.2552 

.4300 

.2426 

43  000 

.2682 

.4425 

.2553 

44  000 

.2827 

.4560 

.2693 

45  000 

.2986 

.4710 

.2848 

46  000 

.3160 

.4870 

.3015 

47  000 

.3368 

.5060 

.3214 

48  000 

.3612 

.5310 

.3461 

48  900 

.3790 

.5740 

.3765 

REMARKS:  Considerable  dial  jumping  and  cracking  noise. 
Pieces  1  and  3  failed  on  left  bolt  line. 

Piece  2  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: 

C-15 

DATE  OF  TEST 

Sept. 

16,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

10:22  a. 

m.  END  10:33  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

8.5# 

AVERAGE  SPECIFIC  GRAVITY  .520 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.2000 

.0000 

22  OOO 

.2016 

.3070 

.1043 

1  OOO 

.1000 

.2008 

.0004 

23  OOO 

.2088 

.3150 

.1119 

2  000 

.1001 

.2010 

.0005 

24  OOO 

.2152 

.3225 

.1188 

3  000 

.1002 

.2012 

.0007 

25  ooo 

.2218 

.3290 

.1254 

4  000 

.1005 

.2015 

.0010 

26  OOO 

«2273 

.3350 

.1312 

5  000 

.1008 

.2020 

.0014 

27  ooo 

.2328 

.3400 

.1364 

6  000 

.1011 

.2028 

.0020 

28  OOO 

.2386 

.3460 

.1423 

7  000 

.1030 

.2045 

.0037 

29  ooo 

.2440 

.3520 

.1480 

8  ooo 

.1173 

.2190 

.0184 

30  000 

.2502 

.3580 

.1541 

9  ooo 

.1262 

.2290 

.0276 

31  ooo 

.2563 

.3645 

.1604 

10  ooo 

.1323 

.2365 

.0344 

32  ooo 

.2628 

.3710 

.1669 

11  ooo 

.1368 

.2415 

o0391 

33  ooo 

.2700 

.3780 

.1740 

12  OOO 

.1428 

.2480 

.0454 

34  ooo 

o2771 

.3850 

.1810 

13  OOO 

.1471 

.2525 

.0498 

35  OOO 

.2848 

.3925 

.1886 

14  ooo 

ol530 

.2585 

.0558 

36  OOO 

.2930 

.4005 

.1967 

15  ooo 

.1375 

.2620 

.0598 

37  OOO 

.3028 

.4100 

.2064 

16  ooo 

.1625 

.2670 

.0648 

38  OOO 

.3124 

.4200 

.2162 

17  ooo 

.1672 

.2725 

.0698 

39  ooo 

.3242 

.4330 

.2286 

18  ooo 

.1732 

.2780 

.0756 

40  OOO 

.3377 

.4455 

.2416 

19  ooo 

.1790 

.2840 

.0815 

20  OOO 

.i860 

.2905 

.0882 

To  be  continued  on 

next  page. 

21  OOO 

.1925 

.2980 

.0953 

JOINT  NO: _ C-I5 _  DATE  OF  TEST  Sept.  16,  1959 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

41  000 

.3558 

.4630 

.2594 

4l  500 

.3680 

.4770 

.2725 

42  000 

.3838 

.4920 

.2879 

42  200 

.3910 

.5050 

.2980 

43  000 

.4490 

.5650 

.3570 

43  500 

.4690 

.5870 

.3780 

REMARKS:  Considerable  dial  jumping  and  moderate  cracking  noise. 
Piece  1  failed  on  both  bolt  lines. 

Piece  2  failed  on  right  bolt  line. 

Piece  3  failed  on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


1  /G 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO 

RATE  OF 

AVERAGE 

>: 

D-l 

DATE  OF  TEST 

Sept. 

16,  1959 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

10:42  a.m, 

,  END  10:52  a.m 

MOISTURE 

CONTENT 

9.135 

AVERAGE  SPECIFIC  GRAVITY 

r  .485 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.2180 

.2140 

.1160 

1  000 

.1400 

.1370 

.0385 

24  OOO 

.2250 

.2210 

.1230 

2  000 

.1518 

.1470 

.0494 

25  ooo 

.2320 

.2280 

.1300 

3  000 

.1580 

.1315 

.0548 

26  OOO 

.2396 

.2355 

.1375 

4  000 

.1620 

.1555 

.0588 

27  ooo 

.2486 

.2445 

.1465 

5  000 

.1653 

.1585 

.0619 

28  OOO 

.2584 

.2545 

.1565 

6  000 

.1681 

.1610 

.0645 

29  OOO 

.2690 

.2650 

.1670 

7  000 

.1703 

.1635 

.0669 

30  OOO 

.2794 

.2760 

.1777 

8  000 

.1728 

.1660 

.0694 

31  ooo 

.2910 

.2880 

.1895 

9  000 

.1750 

.1690 

.0720 

32  OOO 

.3032 

.3010 

.2021 

10  000 

.1771 

.1710 

.0740 

33  ooo 

.3170 

.3140 

.2155 

11  000 

.1792 

.1735 

.0763 

34  ooo 

.3320 

.3290 

.2305 

12  000 

.1812 

.1760 

.0786 

34  500 

.3450 

.3420 

.2435 

13  000 

.1838 

.1785 

.0811 

35  ooo 

.3588 

.3550 

.2569 

14  000 

.1862 

.1805 

.0833 

36  ooo 

.3772 

.3730 

.2751 

15  ooo 

.1886 

.1825 

.0855 

37  ooo 

•  3993 

.3960 

.2976 

16  ooo 

.1910 

.1850 

.0880 

37  300 

.4160 

.4120 

.3140 

17  000 

.1936 

.1875 

.0905 

38  ooo 

.4340 

.4300 

.3320 

18  ooo 

.1966 

.1905 

.0935 

39  ooo 

.4550 

.4500 

.3325 

19  ooo 

.1993 

.1945 

.0969 

40  ooo 

.4740 

.4680 

.3710 

20  OOO 

.2029 

.1980 

.1005 

41  OOO 

.4923 

.4860 

.3891 

21  OOO 

.2070 

.2030 

.1050 

42  OOO 

.5092 

.5025 

.4058 

22  OOO 

.2120 

.2085 

.1102 

42  200 

.5140 

.5100 

.4120 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Piece  1  failed  on  right  bolt  line  and  failed  slightly  on  left  bolt 

line. 

Piece  2  failed  on  left  bolt  line. 

Piece  3  failed  on  both  bolt  lines. 


UNIVERSITY  OF  ALBERTA 


1/7 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ D^2 _  DATE  OF  TEST:  Sept,  16,  1959 » _ 

RATE  OF  LOADING  5.000  LB, /MIN.  TIME:  BEGIN  11:02  a.m.  END  11:10  a.m. 
AVERAGE  MOISTURE  CONTENT  9,2%  AVERAGE  SPECIFIC  GRAVITY  .488 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.1000 

.0000 

.0000 

22  OOO 

.1736 

.1215 

.0951 

1  000 

.1000 

.0150 

.0075 

23  ooo 

.1790 

.1265 

.1027 

2  000 

.1052 

.0470 

.0261 

24  OOO 

.1846 

.1320 

.1083 

3  000 

.1101 

.0550 

.0325 

25  OOO 

.1907 

.1385 

.1146 

4  000 

.1140 

.0605 

.0372 

26  OOO 

.1980 

.1460 

.1220 

5  000 

.1178 

.0650 

,04l4 

27  ooo 

.2053 

.1590 

.1321 

6  000 

.1209 

.0690 

.0450 

28  OOO 

.2145 

.1635 

.1390 

7  000 

.1238 

.0730 

.0484 

29  ooo 

.2232 

.1720 

.1476 

8  000 

.1269 

.0760 

.0514 

30  OOO 

.2338 

.1830 

.1584 

9  ooo 

.1297 

.0790 

.0543 

31  ooo 

.2458 

.1940 

.1699 

10  000 

.1322 

.0820 

.0571 

32  000 

.2593 

.2075 

.1834 

11  000 

.1352 

.0850 

.0601 

33  ooo 

.2743 

.2220 

.1981 

12  000 

.1382 

.0880 

.0631 

34  ooo 

.2910 

.2400 

.2155 

13  ooo 

.1409 

.0910 

.0659 

35  ooo 

.3086 

.2570 

.2328 

14  OOO 

.1439 

.0940 

.0689 

35  900 

.3380 

.2870 

.2625 

15  ooo 

.1469 

.0970 

.0719 

16  ooo 

.1498 

.1000 

.0749 

17  OOO 

.1530 

.1030 

.0780 

18  ooo 

.1569 

.1065 

.0817 

19  OOO 

.1607 

.1100 

.0853 

20  OOO 

.1647 

.1135 

.0891 

21  OOO 

.1690 

.1175 

.0933 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Piece  1 

failed  < 

on  right  bolt  line  and 

failed  moderately 

on  left 

bolt  line. 

Piece  2  failed  on  left  bolt  line. 
Piece  3  failed  on  both  bolt  lines. 
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UNIVERSITY  OF  ALBERTA 
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DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ I>3 _  DATE  OF  TEST:  Sept.  16,  1939 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  11:26  a.m.  END  11:34  a.m. 
AVERAGE  MOISTURE  CONTENT _ 9_A%  AVERAGE  SPECIFIC  GRAVITY  .486  _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 
DEFLN • 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN 

IN. 

0 

.0000 

.1000 

.0000 

22  OOO 

.1100 

.1700 

.0900 

1  000 

.0380 

.1003 

.0191 

23  ooo 

.1145 

.1760 

.0952 

2  000 

.0518 

.1005 

.0261 

24  OOO 

.1192 

.1820 

.1006 

3  000 

.0565 

.1030 

.0297 

25  ooo 

.1257 

.1885 

.1071 

4  000 

.0605 

.1065 

.0335 

26  OOO 

.1325 

.1965 

.1145 

5  000 

.0642 

.1090 

.0366 

27  ooo 

,l4o4 

.2055 

.1229 

6  000 

.0671 

.1120 

.0395 

28  OOO 

.1488 

.2145 

.1316 

7  000 

.0700 

.1150 

.0425 

29  ooo 

.1579 

.2230 

.1404 

8  ooo 

.0730 

.1175 

.0452 

30  OOO 

.1684 

.2345 

.1514 

9  ooo 

.0752 

.1205 

.0478 

31  ooo 

.1786 

.2440 

.1613 

10  ooo 

.0773 

.1235 

.0504 

32  ooo 

.1920 

.2520 

.1720 

11  ooo 

.0795 

.1265 

.0530 

33  ooo 

.2050 

.2700 

.1875 

12  OOO 

.0818 

.1290 

.0554 

34  ooo 

.2206 

.2850 

.2028 

13  OOO 

.0841 

.1320 

.0580 

35  ooo 

.2362 

.3000 

.2181 

14  OOO 

.0862 

.1350 

.0606 

36  ooo 

.2550 

.3190 

.2370 

15  ooo 

.0884 

.1385 

.0634 

37  ooo 

.2750 

.3390 

.2570 

16  ooo 

.0908 

.1420 

.0664 

38  ooo 

.2980 

.3600 

.2790 

17  OOO 

.0933 

.1455 

.0694 

39  ooo 

.3240 

.3850 

.3045 

18  ooo 

.0962 

.1500 

.0731 

40  OOO 

.3480 

.4080 

.3280 

19  OOO 

.0990 

.1545 

.0767 

40  600 

.3590 

.4230 

.3410 

20  OOO 

.1026 

.1595 

.0810 

21  OOO 

.1063 

.1650 

.0856 

REMARKS: 

No  dial 

jumping  or  cracking  noise. 

Piece  1 

failed  on  both  bolt 

lines. 

Piece  2 

failed  on  left  bolt 

line. 

Piece  3 

failed  on  right  bolt  line  and  failed  slightly  on  left 

bolt  line. 


179 

UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ D24 _  DATE  OF  TEST:  Sept.  17 ,  1939 _ 

RATE  OF  LOADING  3,000  LB./tolN.  TIME:  BEGIN  9:22  a.m.  END  9:30  a.m. 


AVERAGE  MOISTURE  CONTENT  9.3#  AVERAGE  SPECIFIC  GRAVITY _ .506 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.1928 

.2105 

.1016 

1  000 

.1207 

.1320 

.0263 

24  OOO 

.1980 

.2160 

.1070 

2  000 

.1290 

.1420 

.0355 

25  ooo 

.2036 

.2225 

.1130 

3  000 

.1356 

.1480 

.0418 

26  OOO 

.2098 

.2290 

.1194 

4  000 

.1412 

.1530 

.0471 

27  ooo 

.2165 

.2360 

.1262 

5  000 

.1461 

.1570 

.0516 

28  OOO 

.2241 

.2445 

.1343 

6  000 

.1500 

.1600 

.0550 

29  ooo 

.2322 

.2525 

.1423 

7  ooo 

.1333 

.1635 

.0584 

30  ooo 

.2422 

.2630 

.1526 

8  ooo 

.1560 

.1660 

.0610 

31  ooo 

.2530 

.2730 

.1630 

9  ooo 

.1383 

.1685 

.0634 

32  ooo 

.2643 

.2850 

.1746 

10  ooo 

.1606 

.1710 

.0658 

33  ooo 

.2758 

.2960 

.1859 

11  ooo 

.1623 

.1740 

.0681 

34  ooo 

.2912 

.3120 

.2016 

12  OOO 

.1645 

.1765 

.0705 

35  OOO 

.3052 

.3270 

.2161 

13  ooo 

.1662 

.1785 

.0723 

36  ooo 

.3207 

.3430 

.2318 

14  OOO 

.1686 

.1810 

.0748 

37  ooo 

.3380 

.3610 

.2495 

15  ooo 

.1707 

.1835 

.0771 

38  ooo 

.3578 

.3800 

.2689 

16  ooo 

.1728 

.i860 

.0794 

38  450 

.3712 

.3960 

.2836 

17  OOO 

.1749 

0I885 

.0817 

38  900 

.3900 

.4130 

.3015 

18  ooo 

.1772 

.1915 

.0843 

19  ooo 

.1797 

.1945 

.0871 

20  OOO 

.1822 

.1975 

.0898 

21  OOO 

.1852 

.2015 

.0933 

22  OOO 

.1888 

.2055 

.0971 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  right  bolt  line  and  failed  very 

slightly 

on  left 

bolt  line. 

Piece  2  failed  on  left  bolt  line. 
Piece  3  failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

RATE  OF 

AVERAGE 

): 

D-5 

DATE  OF  TEST: 

Sept. 

17,  1959 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

9:39  a.m. 

END  9:47  a.m. 

MOISTURE 

CONTENT 

8.9# 

AVERAGE  SPECIFIC  GRAVITY 

{  .444 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT  AVE. 

DIAL 

DIAL 

DEFLN, 

» 

DIAL 

DIAL  DEFLN. 

0 

.1000 

.1000 

.0000 

24  OOO 

.2424 

.2270  .1347 

1  OOO 

.1200 

.1280 

.0240 

25  ooo 

.2482 

.2350  .1416 

2  000 

.1342 

.1355 

.0348 

26  OOO 

.2558 

.2440  .1499 

3  000 

.1447 

.1385 

.0416 

27  ooo 

.2653 

.2550  .1601 

4  000 

.1532 

.1405 

.0468 

28  OOO 

.2761 

.2660  .1710 

5  000 

.1602 

.1430 

.0516 

29  ooo 

.2872 

.2775  .1824 

6  000 

.1648 

.1450 

.0549 

30  ooo 

.2990 

.2900  .1945 

7  000 

.1692 

.1470 

.0581 

31  ooo 

.3132 

.3040  .2086 

8  ooo 

.1735 

.1490 

.0612 

32  ooo 

.3270 

.3180  .2225 

9  ooo 

.1772 

.1515 

.0643 

33  ooo 

.3470 

.3380  .2425 

10  ooo 

.1811 

.1540 

.0675 

34  ooo 

.3660 

.3560  .2610 

11  ooo 

.1842 

.1570 

.0706 

35  ooo 

.3840 

.3730  .2785 

12  OOO 

.1883 

.1595 

.0739 

36  ooo 

.4028 

.3930  .2979 

13  OOO 

.1927 

.1630 

.0778 

36  100 

.4075 

.3990  .3032 

14  OOO 

.1970 

.1670 

0O820 

37  ooo 

.4222 

.4150  .3286 

15  OOO 

.2021 

.1710 

.0865 

38  ooo 

.4390 

.4330  .3360 

16  ooo 

.2069 

.1755 

.0912 

39  ooo 

.4576 

.4520  .35^8 

17  OOO 

.2120 

.1805 

.0962 

39  950 

.4780 

.4700  .3740 

18  ooo 

.2167 

.i860 

.1013 

40  ooo 

.5038 

.4950  .3994 

19  ooo 

.2211 

.1920 

.1065 

40  250 

.5150 

.5080  .4115 

20  OOO 

.2250 

.1980 

.1115 

21  OOO 

.2294 

.2050 

.1172 

22  OOO 

.2336 

.2125 

.1230 

23  OOO 

.2382 

.2200 

.1291 

REMARKS: 

No  dial 

.  jumping 

:  or  cracking  noise. 

Pieces 

1  and  3 

failed  on 

right  bolt  line. 

Piece  2 

!  failed 

on  left  bolt  line. 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

): 

D-6 

DATE  OF  TEST 

Sept 

.  17,  1959 

RATE  OF 

LOADING 

5,000 

LB. /MIN. 

TIME:  BEGIN 

9:54  a.m 

.  END  10:02  a.m. 

AVERAGE 

MOISTURE 

CONTENT 

9.4$ 

AVERAGE  SPECIFIC  GRAVITY  .538 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.0000 

.1000 

.0000 

22  OOO 

.1085 

.2280 

.1182 

1  OOO 

.0242 

.1330 

.0286 

23  ooo 

.1138 

.2340 

.1239 

2  000 

.0371 

.1480 

.0425 

24  OOO 

.1207 

.2410 

.1308 

3  000 

.0450 

.1570 

.0510 

25  OOO 

.1273 

.2470 

.1371 

4  000 

.0507 

.1635 

.0571 

26  OOO 

.1345 

.2550 

.1447 

5  000 

.0547 

.1685 

.0616 

26  700 

.1397 

.2640 

.1518 

6  000 

.0580 

.1730 

.0655 

27  ooo 

.1473 

.2710 

.1591 

7  000 

.0611 

.1770 

.0690 

28  OOO 

.1542 

.2770 

.1656 

8  ooo 

.0641 

.1810 

.0725 

29  ooo 

.1626 

.2850 

.1738 

9  ooo 

.0672 

.1840 

.0756 

30  OOO 

.1718 

.2940 

.1829 

10  ooo 

.0708 

.1875 

.0791 

31  ooo 

.1811 

.3035 

.1923 

11  ooo 

.0732 

.1905 

.0819 

32  ooo 

.1911 

.3130 

.2020 

12  OOO 

.0764 

.1935 

.0849 

33  ooo 

.2026 

.3240 

.2133 

13  OOO 

.0793 

.1965 

.0879 

34  ooo 

.2168 

.3380 

.2274 

14  OOO 

.0820 

.1995 

.0907 

35  ooo 

.2312 

.3525 

.2418 

15  OOO 

.0848 

.2025 

.0936 

35  950 

.2450 

.3670 

.2560 

16  OOO 

.0872 

.2050 

.0961 

36  ooo 

.2510 

.3720 

.2615 

17  ooo 

.0900 

.2085 

.0992 

37  ooo 

.2634 

.3850 

.2742 

18  ooo 

.0926 

.2110 

.1018 

38  ooo 

.2788 

.4000 

.2894 

19  ooo 

.0956 

.2145 

.1050 

20  OOO 

.0992 

.2185 

.1088 

To  be  continued  on 

next  page. 

21  OOO 

.1032 

.2220 

.1126 

JOINT  NO: _ 026 _  DATE  OF  TEST:  Sept.  17,  1959 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

39  OOO 

.2944 

.4165 

.3054 

40  000 

.3100 

.4320 

.3210 

4o  250 

.3193 

.4400 

.3296 

4o  750 

.3370 

•.4530 

.3450 

4l  000 

<>3530 

.4670 

.3600 

4l  300 

.3620 

.4770 

.3695 

42  000 

.3895 

.5020 

.3957 

43  000 

.4160 

.5250 

.4205 

43  300 

.4320 

.5400 

.4360 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  both  bolt 

lines. 

Piece  2 

failed  on  left  bolt 

line. 

Piece  3 

failed  on  right  bolt 

;  line  and 

failed  slightly  on 

left 

bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ IV7 _  DATE  OF  TEST:  Sept.  17,  1959 _ 

RATE  OF  LOADING  5,000  LB, /MIN,  TIME:  BEGIN  10:25  a.m.  END  10:37  a.m. 
AVERAGE  MOISTURE  CONTENT  9.5%  AVERAGE  SPECIFIC  GRAVITY  .565 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.1890 

.1945 

.0917 

1  000 

.1230 

.1250 

.0240 

24  OOO 

.1938 

.1985 

.0961 

2  000 

.1298 

.1355 

.0326 

25  ooo 

.1984 

.2030 

.1007 

3  000 

.1348 

.1420 

.0384 

26  OOO 

.2041 

.2080 

.1060 

4  000 

.1390 

.1475 

.0432 

27  ooo 

.2100 

.2140 

.1120 

5  000 

.1420 

.1520 

.0470 

28  OOO 

.2170 

.2215 

.1192 

6  000 

.1447 

.1550 

.0498 

29  ooo 

.2247 

.2290 

.1268 

7  000 

.1471 

.1585 

.0528 

30  OOO 

.2323 

.2375 

.1349 

8  ooo 

.1497 

.1610 

.0553 

31  ooo 

.2406 

.2460 

.1433 

9  ooo 

.1519 

.1635 

.0577 

32  ooo 

.2492 

.2555 

.1523 

10  ooo 

.1542 

.1655 

.0598 

33  ooo 

.2590 

.2670 

.1630 

11  ooo 

.1561 

.1675 

.0618 

34  ooo 

.2696 

.2800 

.1748 

12  OOO 

.1582 

.1700 

.0641 

35  ooo 

.2793 

.2915 

.1854 

13  OOO 

.1605 

.1720 

.0662 

36  ooo 

.2900 

.3020 

.i960 

14  OOO 

.1627 

.1740 

.0683 

37  ooo 

.3002 

.3130 

.2066 

15  ooo 

.1656 

.1755 

.0705 

38  ooo 

.3119 

.3250 

.2184 

16  ooo 

.1677 

.1775 

.0726 

39  ooo 

.3264 

.3400 

.2332 

17  OOO 

.1702 

.1795 

.0749 

40  OOO 

.3428 

.3575 

.2501 

18  ooo 

.1728 

.1815 

.0771 

41  OOO 

.3592 

.3750 

.2671 

19  OOO 

.1757 

.1835 

.0796 

42  OOO 

.3760 

.3925 

.2842 

20  OOO 

.1787 

.i860 

.0823 

21  OOO 

.1817 

.1885 

.0851 

To  be  continued  on 

next  page. 

22  OOO 

.1854 

.1915 

.0884 

JOINT  NO: _ 1 >7 _  DATE  OF  TEST: _ Sept.  17,  1939 

CONTINUED  FROM  PREVIOUS  PAGE 


LOAD  LEFT  RIGHT  AVE.  LOAD  LEFT  RIGHT  AVE. 

DIAL  DIAL  DEFLN.  DIAL  DIAL  DEFLN. 

LB.  IN.  IN.  IN.  LB.  IN.  IN.  IN. 


43  000 

.3928 

.4100 

.3014 

44  000 

.4088 

.4270 

.3179 

45  000 

.4228 

.4420 

.3324 

46  000 

.4360 

.4550 

.3455 

47  ooo 

.4520 

.4730 

.3625 

48  000 

.4707 

.4900 

.3803 

49  000 

.4852 

.5050 

.3951 

50  000 

.5016 

.5220 

.4118 

51  ooo 

.5203 

.5400 

.4301 

52  ooo 

.5374 

.5570 

.4472 

53  ooo 

.5520 

.5720 

.4620 

54  000 

.5730 

.5920 

.4825 

55  OOO 

.5930 

.6l4o 

.5045 

56  ooo 

.6240 

.6420 

.5330 

56  400 

.6490 

.6750 

.5620 

REMARKS:  No  dial  jumping  or  cracking  noise. 

Pieces  1  and  3  failed  on  both  bolt  lines. 
Piece  2  failed  on  left  bolt  line. 


UNIVERSITY  OF  ALBERTA 


1  Ho 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ 0^8 _  DATE  OF  TEST: _ Sept.  17,  1959 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  10:47  a.m.  END  10:55  a.m. 

AVERAGE  MOISTURE  CONTENT _ 9,2%  AVERAGE  SPECIFIC  GRAVITY _ .495 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.0000 

.1000 

.0000 

23  ooo 

.0870 

.i860 

.0865 

1  000 

<,0201 

.1095 

.0148 

24  OOO 

.0922 

.1915 

.0918 

2  000 

.0246 

.1175 

.0210 

25  OOO 

.0990 

.1980 

.0985 

3  000 

.0284 

.1240 

.0262 

26  OOO 

.1063 

.2055 

.1059 

4  000 

.0318 

— 

.0318 

27  ooo 

.1147 

.2140 

.1143 

5  000 

.0343 

.1325 

.0334 

28  OOO 

.1235 

.2230 

.1232 

6  ooo 

.0371 

.1360 

.0365 

29  ooo 

.1334 

.2330 

.1332 

7  000 

.0396 

.1390 

.0393 

30  OOO 

.1440 

.2430 

.1435 

8  ooo 

.0420 

.1420 

.0420 

31  ooo 

.1551 

.2540 

.1545 

9  OOO 

.0440 

.1445 

.0442 

32  ooo 

.1670 

.2650 

.1660 

10  ooo 

.0463 

.1470 

-.0467 

33  ooo 

.1817 

.2780 

.1798 

11  ooo 

.0489 

.1490 

.0490 

34  ooo 

.I960 

.2920 

.1940 

12  OOO 

.0512 

.1515 

.0514 

35  ooo 

.2124 

.3080 

.2002 

13  ooo 

.0535 

.1540 

.0537 

35  700 

.2250 

.3230 

.2240 

14  OOO 

.0562 

.1565 

.0564 

36  ooo 

.2400 

o3370 

.2385 

15  ooo 

.0590 

.1590 

.0590 

37  ooo 

.2574 

.3550 

.2562 

16  ooo 

.0620 

.1620 

.0620 

38  ooo 

.2780 

.3740 

.2760 

17  OOO 

.0647 

.1650 

.0648 

38  600 

.2940 

.3850 

.2895 

18  ooo 

.0680 

.1680 

.0680 

38  700 

.3430 

.4280 

.3355 

19  ooo 

.0712 

.1715 

.0713 

20  OOO 

.0748 

.1750 

.0749 

21  OOO 

.0782 

.1780 

.0781 

22  OOO 

.0822 

.1820 

.0821 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  both  bolt 

lines. 

Piece  2 

failed  on  right  bolt  line. 

Piece  3 

failed  on  right  bolt  line  and  failed  moderately  on 

left 

bolt  line 
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UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ D-9 _  DATE  OF  TEST:  Sept.  17,  1939 _ 

RATE  OF  LOADING  3,000  LB. /MIN,  TIME:  BEGIN  11:04  a.m.  END  11:12  a.m. 
AVERAGE  MOISTURE  CONTENT _ 3,1%  _  AVERAGE  SPECIFIC  GRAVITY  .479 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

olOOO 

.0000 

23  ooo 

.2109 

.1915 

.1012 

1  000 

.1343 

.1170 

.0256 

24  OOO 

.2172 

.1975 

.1073 

2  000 

.1427 

.1245 

.0336 

25  ooo 

.2236 

.2040 

.1138 

3  000 

.1482 

.1300 

.0391 

26  OOO 

.2314 

.2115 

.1214 

4  000 

.1520 

.1350 

.0435 

27  ooo 

.2391 

.2195 

.1293 

5  000 

.1547 

.1385 

.0466 

28  OOO 

.2478 

.2285 

.1381 

6  000 

.1571 

.1425 

.0498 

29  ooo 

.2572 

.2385 

.1478 

7  000 

.1597 

.1465 

.0531 

30  OOO 

.2670 

.2485 

.1577 

8  000 

.1621 

.1490 

.0555 

31  ooo 

.2777 

.2595 

.1686 

9  000 

.1645 

.1520 

.0582 

32  ooo 

.2900 

.2720 

.1810 

10  000 

.1668 

.1545 

.0606 

33  ooo 

.3030 

.2845 

.1937 

11  000 

.1690 

.1570 

.0630 

34  ooo 

.3160 

.2975 

.2067 

12  000 

.1713 

.1595 

.0654 

35  ooo 

.3300 

.3115 

.2207 

13  000 

.1736 

.1620 

.0678 

35  250 

.3375 

.3180 

.22 77 

14  000 

.1760 

.1645 

.0702 

35  4oo 

.4075 

.3850 

.2962 

15  ooo 

.1785 

.1670 

.0727 

35  450 

Ultimate  . 

16  ooo 

.1812 

.1690 

.0751 

Load 

17  OOO 

.1843 

.1715 

.0779 

18  ooo 

.1878 

.1745 

.0811 

19  OOO 

.1917 

.1770 

.0843 

20  OOO 

.i960 

.1800 

.0880 

21  OOO 

.2006 

.1835 

.0920 

22  OOO 

.2054 

.1870 

.0962 

REMARKS: 

No  dial 

.  jumping  or  cracking 

noise. 

Piece  1 

failed  on  right  bolt  line. 

Piece  2 

!  failed  on  left  bolt 

line. 

Piece  3 

failed  on  right  bolt  line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ D-10 _  DATE  OF  TEST:  Sept.  l8,  1959 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  9:45  a.m.  END  9:53  a.m. 
AVERAGE  MOISTURE  CONTENT  9A%  AVERAGE  SPECIFIC  GRAVITY  „488 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.0000 

.1000 

.0000 

23  ooo 

.1178 

.2015 

.1096 

1  000 

.0327 

.1230 

.0278 

24  OOO 

.1237 

.2065 

.1151 

2  000 

.0412 

.1315 

.0363 

25  ooo 

.1298 

.2115 

.1206 

3  000 

.0462 

.1370 

.0416 

26  OOO 

.1365 

.2170 

.1267 

4  000 

.0500 

.1415 

.0458 

27  ooo 

.1456 

.2255 

.1355 

5  000 

.0537 

.1455 

.0496 

28  OOO 

.1552 

.2345 

.1448 

6  ooo 

.0570 

.1485 

.0527 

29  ooo 

.1647 

.2435 

.1541 

7  ooo 

.0600 

.1515 

.0558 

30  OOO 

.1772 

.2550 

.1661 

8  ooo 

.0630 

.1545 

0O587 

31  ooo 

.1896 

.2665 

.1780 

9  ooo 

.0658 

.1570 

.0614 

32  OOO 

.2014 

.2780 

.1897 

10  ooo 

.0685 

.1595 

.0640 

33  ooo 

.2141 

.2900 

.2020 

11  ooo 

.0711 

.1620 

.0665 

34  ooo 

.2310 

.3060 

.2185 

12  OOO 

.0740 

.1645 

.0692 

35  ooo 

.2447 

.3190 

.2318 

13  ooo 

.0768 

.1670 

.0719 

36  ooo 

.2613 

.3365 

.2489 

14  OOO 

.0798 

.1695 

.0746 

37  ooo 

.2840 

.3575 

.2707 

15  ooo 

.0828 

.1720 

.0774 

37  650 

.3030 

.3740 

.2885 

16  ooo 

.0858 

.1745 

.0801 

38  ooo 

.3380 

.4120 

.3250 

17  ooo 

.0892 

.1770 

.0831 

39  ooo 

.3623 

.4390 

.3506 

18  OOO 

.0928 

.1805 

.0866 

4o  ooo 

.3915 

.4700 

.3807 

19  OOO 

.0970 

.1840 

.0905 

40  200 

.4780 

20  OOO 

.1012 

.1880 

.0946 

21  OOO 

.1067 

.1920 

.0993 

22  OOO 

.1118 

.1970 

.1044 

REMARKS: 

No  dial 

jumping 

or  cracking 

noise. 

Pieces  1 

and  3 

failed  on  both  bolt  lines. 

Piece  2 

failed 

on  left  bolt 

line . 

1H  8 


UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ D-ll _  DATE  OF  TEST: _ Sept.  18,  1959 _ 

RATE  OF  LOADING  5«OOQ  LB. /MIN.  TIME:  BEGIN  10:19  a.m.  END  10:26  a.m. 
AVERAGE  MOISTURE  CONTENT  8.8#  AVERAGE  SPECIFIC  GRAVITY  .456 _ 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.2000 

.1000 

.0000 

23  ooo 

.2867 

.2085 

.0976 

1  000 

.2094 

.1270 

.0182 

24  OOO 

.2922 

.2150 

.1036 

2  000 

.2112 

.1365 

.0238 

25  OOO 

.2994 

.2225 

.1110 

3  000 

.2161 

.1410 

.0285 

26  OOO 

.3068 

.2310 

.1189 

4  000 

.2206 

.1445 

.0325 

27  ooo 

.3145 

.2390 

.1267 

5  000 

.2248 

.1480 

.0364 

28  OOO 

.3237 

.2485 

.1361 

6  000 

.2290 

.1510 

.0400 

29  ooo 

.3337 

.2580 

.1458 

7  ooo 

.2323 

.1545 

.0434 

30  OOO 

.3448 

.2700 

.1574 

8  000 

.2360 

.1570 

.0465 

31  ooo 

.3572 

.2820 

.1696 

9  000 

.2398 

.1605 

.0501 

32  ooo 

.3710 

.2960 

.1835 

10  000 

.2428 

.1630 

.0529 

33  OOO 

.3852 

.3110 

.1981 

11  000 

.2459 

.1660 

.0559 

34  ooo 

.4003 

.3260 

.2131 

12  000 

.2488 

.1685 

.0586 

35  ooo 

.4142 

.3410 

.2276 

13  000 

.2514 

.1715 

.0614 

36  ooo 

.4333 

.3600 

.2466 

14  000 

.2542 

.1740 

.0641 

36  700 

.4490 

.3730 

.2620 

15  ooo 

.2571 

.1770 

.0670 

37  ooo 

.5010 

.4200 

.3105 

16  ooo 

.2600 

.1795 

.0697 

37  350 

.5150 

.4310 

.3230 

17  ooo 

.2629 

.1825 

.0727 

18  ooo 

.2663 

.1855 

.0759 

19  ooo 

.2698 

.1890 

.0794 

20  OOO 

.2731 

.1930 

.0830 

21  OOO 

.2772 

.1975 

.0873 

22  OOO 

.2819 

.2030 

.0924 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  left  bolt 

line. 

Piece  2 

failed  on  right  bolt  line. 

Piece  3 

failed  on  both  bolt 

lines. 

UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 

JOINT  NO: _ D-12 _  DATE  OF  TEST: _ Sept.  l8,  1959 _ 

RATE  OF  LOADING  3,000  LB. /MIN.  TIME:  BEGIN  10:32  a.m.  END  10:40  a.m. 
AVERAGE  MOISTURE  CONTENT  9*3$  AVERAGE  SPECIFIC  GRAVITY  .488 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.0000 

.1000 

.0000 

23  000 

.1133 

.1985 

.1059 

1  000 

.0397 

.1253 

.0326 

24  OOO 

.1180 

.2030 

.1105 

2  000 

.0522 

.1325 

.0423 

25  ooo 

.1234 

.2080 

.1157 

3  000 

,0606 

.1375 

.0490 

26  OOO 

.1297 

.2140 

.1218 

4  000 

.0660 

.1420 

.0540 

27  ooo 

.1370 

.2210 

.1290 

5  000 

.0700 

.1460 

.0580 

28  OOO 

.1452 

.2285 

.1368 

6  000 

.0725 

.1490 

.0607 

29  ooo 

.1536 

.2370 

.1453 

7  000 

.0752 

.1525 

.0638 

30JD00 

.1638 

.2460 

.1549 

8  ooo 

.0773 

.1550 

.0661 

31  OOO 

.1748 

.2560 

.1654 

9  000 

.0793 

.1575 

.0684 

32  OOO 

.1858 

.2665 

.1761 

10  000 

.0812 

.1600 

.0706 

33  OOO 

.1992 

.2800 

.1896 

11  000 

.0831 

.1625 

0O728 

34  OOO 

.2112 

.2920 

.2016 

12  000 

.0850 

.1650 

.0750 

35  OOO 

.2280 

.3070 

.2175 

13  000 

.0869 

.1680 

.0774 

36  ooo 

.2450 

.3235 

.2342 

14  000 

.0887 

.1705 

.0796 

37  OOO 

.2642 

.3360 

.2501 

15  ooo 

.0903 

.1735 

.0819 

38  OOO 

.2840 

.3620 

.2730 

16  ooo 

.0924 

.1760 

.0842 

38  650 

.3065 

.3820 

.2942 

17  OOO 

.0948 

.1790 

.0869 

18  ooo 

.0972 

.1820 

.0896 

19  ooo 

.0997 

.1850 

.0923 

20  OOO 

.1027 

.1880 

.0953 

21  OOO 

.1060 

ol910 

.0985 

22  OOO 

.1093 

.1945 

.1019 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  both  bolt 

lines. 

Piece  2 

failed  on  right  bolt  line. 

Piece  3 

failed  on  left  bolt 

line  and  failed  very  t 

slightly  on 

right 

;  bolt  line. 

UNIVERSITY  OF  ALBERTA 


1  i)0 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO: _ D-13 _  DATE  OF  TEST:  Sept,  18,  1939 _ 

RATE  OF  LOADING  5,000  LB. /MIN.  TIME:  BEGIN  10:48  a.m.  END  10:36  a.m. 
AVERAGE  MOISTURE  CONTENT  8.8#  AVERAGE  SPECIFIC  GRAVITY  .444 


LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 
DEFLN . 

IN. 

LOAD 

LB. 

LEFT 

DIAL 

IN. 

RIGHT 

DIAL 

IN. 

AVE. 

DEFLN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.1874 

.2200 

.1037 

1  000 

.1176 

.1320 

.0248 

24  OOO 

.1931 

.2270 

.1100 

2  000 

.1233 

.1475 

.0354 

25  OOO 

.1997 

.2330 

.1163 

3  000 

.1270 

.1570 

.0420 

26  OOO 

.2068 

.2400 

.1234 

4  000 

.1300 

.1620 

.0460 

27  ooo 

.2153 

.2480 

.1316 

5  000 

.1329 

.1660 

.0494 

28  OOO 

.2251 

.2575 

.1413 

6  ooo 

.1353 

.1695 

.0524 

29  ooo 

.2352 

.2670 

.1511 

7  000 

.1380 

.1730 

.0555 

30  OOO 

.2451 

.2770 

.1610 

8  000 

.1406 

.1755 

.0580 

31  ooo 

.2552 

.2870 

.1711 

9  000 

.1430 

.1780 

.0605 

32  ooo 

.2670 

.2990 

.1830 

10  000 

.1453 

.1810 

.0632 

33  ooo 

.2790 

.3115 

.1952 

11  000 

.1479 

.1835 

.0657 

34  ooo 

.2914 

.3240 

.2077 

12  000 

.1504 

.i860 

.0682 

35  ooo 

.3038 

.3370 

.2204 

13  ooo 

.1530 

.1885 

.0707 

36  ooo 

.3160 

.3500 

.2330 

14  OOO 

.1557 

.1915 

.0736 

37  ooo 

.3307 

.3655 

.2481 

15  ooo 

.1582 

.1940 

.0761 

38  ooo 

.3464 

.3820 

.2642 

16  ooo 

.1613 

.1970 

.0791 

39  ooo 

.3652 

.4020 

.2836 

17  OOO 

.1645 

.2000 

.0822 

39  550 

.3775 

.4140 

.2957 

18  OOO 

.1676 

.2035 

.0855 

40  OOO 

.3970 

.4340 

.3155 

19  OOO 

.1712 

.2070 

.0891 

40  800 

.4170 

.4580 

.3375 

20  OOO 

.1750 

.2105 

.0927 

4l  OOO 

.4630 

.5020 

.3825 

21  OOO 

.1785 

.2145 

.0965 

22  OOO 

.1829 

.2180 

.1004 

REMARKS: 

No  dial 

jumping  or  cracking 

noise. 

Piece  1 

failed  on  left  bolt 

line  and  failed  very 

slightly  on  right 

bolt  line. 

Piece  2 

failed  on  right  bolt  line. 

Piece  3 

failed  on  left  bolt 

line. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NC 

d-14 

DATE  OF  TEST: 

Sept. 

18,  1959 

RATE  OF 

LOADING 

5,000 

LB 0 /MIN. 

TIME:  BEGIN 

11:09  a.m 

.  END  11: 

17  a.m 

AVERAGE 

MOISTURE 

CONTENT 

8.5# 

AVERAGE  SPECIFIC  GRAVITY  .503 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.1000 

.1000 

.0000 

23  ooo 

.1942 

.2575 

.1258 

1  OOO 

.1120 

.1330 

.0225 

24  OOO 

.2016 

.2650 

.1333 

2  000 

.1160 

.1520 

.0340 

25  ooo 

.2083 

.2720 

.1401 

3  000 

.1178 

.1660 

.0419 

26  OOO 

.2157 

.2795 

.1476 

4  000 

.1203 

.1740 

.0471 

27  ooo 

.2234 

.2870 

.1552 

5  000 

.1226 

.1790 

.0508 

28  OOO 

.2313 

.2950 

.1631 

6  000 

.1249 

.1835 

.0542 

29  ooo 

.2388 

.3025 

.1706 

7  000 

.1272 

.1890 

.0581 

30  OOO 

.2470 

.3105 

.1787 

8  ooo 

.1298 

.1920 

.0609 

31  ooo 

.2556 

.3185 

.1870 

9  ooo 

.1325 

.1955 

.0640 

32  OOO 

.2650 

.3275 

.1962 

10  ooo 

.1351 

.1990 

.0670 

33  ooo 

.2750 

.3370 

.2060 

11  ooo 

.1382 

.2025 

.0703 

34  ooo 

.2853 

.3465 

.2159 

12  OOO 

.1413  . 

.2060 

.0736 

35  OOO 

.2960 

.3565 

.2262 

13  OOO 

.1442 

.2095 

.0768 

36  ooo 

.3068 

.3670 

.2369 

14  OOO 

.1474 

.21 25 

.0799 

37  ooo 

.3188 

.3785 

.2486 

15  ooo 

.1510 

.2165 

.0837 

38  ooo 

.3330 

.3915 

.2622 

16  ooo 

.1350 

.2205 

.0877 

38  900 

.3490 

.4130 

.2810 

17  OOO 

.1602 

.2250 

.0926 

39  ooo 

.3575 

.4260 

.2917 

18  OOO 

.1655 

.2295 

.0975 

4o  ooo 

.3773 

.4320 

.3046 

19  OOO 

.1708 

.2345 

.1026 

41  OOO 

.3992 

.4525 

.3258 

20  OOO 

.1756 

.2395 

.1075 

42  OOO 

.4230 

.4760 

.3495 

21  OOO 

.1818 

.2450 

.1134 

42  500 

.4375 

.4900 

.3637 

22  OOO 

.1878 

.2515 

.1196 

REMARKS: 

No  dial 

jumping 

or  cracking  noise. 

Pieces 

1  and  3 

failed  on 

both  bolt  lines. 

Piece  2 

:  failed 

on  left  bolt  line. 

1  'J  2 

UNIVERSITY  OF  ALBERTA 


DEPARTMENT  OF  CIVIL  ENGINEERING 
BOLTED  JOINT  TESTS 


JOINT  NO 

RATE  OF 

AVERAGE  : 

l 

D-15 

I 

)ATE  OF  TEST: 

PIME:  BEGIN 

Sept. 

18,  1959 

LOADING 

5,000  I 

jB./MIN.  1 

9.1#  1 

11:25  a.i 

m.  END 

11: 

35  a.m. 

MOISTURE 

CONTENT 

AVERAGE  SPECIFIC  GRAVI1 

TY 

.490 

LOAD 

LEFT 

RIGHT 

AVE. 

LOAD 

LEFT 

RIGHT 

AVE. 

DIAL 

DIAL 

DEFLN. 

DIAL 

DIAL 

DEFLN. 

LB. 

IN. 

IN. 

IN. 

LB. 

IN. 

IN. 

IN. 

0 

.2000 

.1000 

.0000 

23  OOO 

.3141 

.1910 

.1025 

1  000 

.2367 

.1200 

.0283 

24  OOO 

.3197 

.1975 

.1086 

2  000 

.2479 

.1245 

.0362 

25  OOO 

.3260 

.2040 

.1150 

3  000 

.2550 

.1275 

.0412 

26  OOO 

.3335 

.2110 

.1222 

4  000 

.2596 

.1305 

.0450 

27  OOO 

.3408 

.2190 

.1299 

5  000 

.2637 

.1335 

.0486 

28  OOO 

.3490 

.2280 

.1385 

6  ooo 

.2665 

.1360 

.0512 

29  ooo 

.3580 

.2370 

.1475 

7  000 

.2696 

.1390 

.0543 

30  000 

.3669 

.2460 

.1564 

8  ooo 

.2725 

.1415 

.0570 

31  ooo 

.3762 

.2550 

.1656 

9  ooo 

.2751 

.1440 

.0595 

32  000 

.3870 

.2655 

.1762 

10  ooo 

.2774 

.1465 

.0619 

33  ooo 

o398l 

.2765 

.1873 

11  ooo 

.2800 

.1490 

.0645 

34  ooo 

.4104 

.2880 

.1992 

12  OOO 

.2823 

.1515 

.0669 

35  ooo 

.4243 

.3025 

.2134 

13  OOO 

.2848 

.1535 

.0691 

36  ooo 

.4404 

.3190 

.2297 

14  OOO 

.2867 

.1560 

.0713 

36  150 

.4440 

.3220 

.2330 

15  OOO 

.2890 

.1590 

.0740 

37  ooo 

.4600 

.3390 

.2495 

16  ooo 

.2911 

.1615 

.0763 

38  ooo 

.4820 

.3630 

.2725 

17  OOO 

.2938 

.1645 

.0791 

39  ooo 

.5050 

.3870 

.2960 

18  ooo 

.2962 

.1680 

.0821 

40  OOO 

.5250 

.4080 

.3165 

19  ooo 

.2990 

.1720 

.0855 

4l  OOO 

•  •  •  •  0 

20  OOO 

.3022 

.1760 

.0891 

42  OOO 

.5660 

.4510 

.3585 

21  OOO 

.3056 

.1810 

.0933 

43  OOO 

.5870 

.4710 

.3790 

22  OOO 

.3093 

.i860 

.0976 

43  550 

.6030 

.4870 

.3950 

REMARKS: 

No  dial  jumping  or  cracking 

noise. 

Piece  1  failed  on  left  bolt  line  and  failed  moderately  on  right 
bolt  line. 

Piece  2  failed  on  right  bolt  line. 

Piece  3  failed  on  both  bolt  lines. 
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1  'J 

University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  A-l  DATE  TESTED:  August  14,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

43.34 

63.80 

42.52 

DRY  WE IGHT 

39.14 

57.62 

38.35 

WEIGHT  OF  WATER 

4.20 

6.18 

4.17 

MOISTURE  CONTENT  [%) 

10.7 

10.7 

10.9 

AVERAGE  MOISTURE  CONTE 

NT:  10.8# 

DRY  WEIGHT  +  PARAFF IN 

42.93 

59.75 

41.60 

DRY  WE IGHT 

39.14 

57.62 

38.35 

WE  IGHT  OF  PARAF  F IN 

3.79 

2.13 

3.25 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  1  A  1 

87 

98 

87 

1  K  1  A  L 

2 

n  11  iHnrn 

89 

101 

87 

InUMd  t  k. 

3 

89 

98 

87 

SUM 

265 

297 

AVERAGE 

88.3 

99.0 

87.O 

-"-VOLUME  OF  PARAFFIN 

4.3 

2.4 

3.6 

VOLUME  OF  SAMPLE 

84.0 

96.6 

83.4 

SPECIF  1C  GRAVITY 

.466 

.596 

.460 

AVFRAGF  SPFC IF  1C  GRAVITY:  *5°7 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS  3 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  A-2  DATE  TESTED:  August  14,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

28.50 

49.34 

39.30 

DRY  WE IGHT 

25.45 

43.51 

35.20 

WE IGHT  OF  WATER 

3.05 

5.83 

4.10 

MOISTURE  CONTENT  {%) 

12.0 

13.4 

11.6 

AVERAGE  MOISTURE  CONTE 

NT:  12.35^ 

DRY  WEIGHT  +  PARAF  F  IN 

29.75 

46.54 

38.83 

DRY  WE IGHT 

25.45 

43.51 

35.20 

WE IGHT  OF  PARAF  F IN 

4.30 

3.03 

3.63 

VOLUME 

OF 

SAMPLE 

+ 

PARAF F IN 

1 

T  D  1  A  1 

63 

91 

86 

1  R  1  A  L 

2 

Ml  IN  AD  tT  D  - 

65 

91 

86 

INUM13LK 

3 

65 

91 

87 

SUM 

193 

259 

AVERAGE 

64.3 

91.0 

86.3 

-"-VOLUME  OF  PARAFFIN 

4.8 

3.4 

4.1 

VOLUME  OF  SAMPLE 

59.5 

87.6 

82.2 

SPECIF  1C  GRAVITY 

.428 

.497 

00 

(M 

-3" 

0 

AVERAGE  SPECIFIC  GRAV  1  TY:  Ajl _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  A-3  DATE  TESTED:  August  14,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

42.09 

52.88 

48.60 

DRY  WE IGHT 

38.02 

47.18 

43.79 

WE IGHT  OF  WATER 

4.07 

5.70 

4.8l 

MOISTURE  CONTENT  (%) 

10.7 

12.1 

11.0 

AVERAGE  MOISTURE  CONTE 

NT:  11.3 

DRY  WEIGHT  +  PARAF  F  IN 

40.89 

49.20 

47.23 

DRY  WE IGHT 

38.02 

47.18 

43.79 

WE IGHT  OF  PARAF  F IN 

2.87 

2.02 

3.44 

VOLUME 

OF 

SAMPLE 

+ 

PARAF F IN 

1 

t  n  i  A  1 

82 

78 

95 

1  K  1  a\  L 

2 

mi  imd  n  n  _ 

82 

79 

96 

NU/V1L3  L  k 

3 

82 

78 

97 

SUM 

235 

288 

AVERAGE 

82.0 

78.3 

96.0 

-"-VOLUME  OF  PARAFFIN 

3.2 

2.3 

3.9 

VOLUME  OF  SAMPLE 

78.8 

76.0 

92.1 

SPECIF  1C  GRAVITY 

.483 

.621 

.475 

AVFRAGF  SPECIFIC  GRAVITY:  *526 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  A -4 _  DATE  TESTED:  August  14,  1939 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

41.99 

37.23 

40. 08 

DRY  WE IGHT 

37.98 

51.10 

36.62 

WE IGHT  OF  WATER 

4.01 

6.13 

3.46 

MOISTURE  CONTENT  (%) 

10.5 

12.0 

9.5 

AVERAGE  MOISTURE  CONTENT:  10 „ 7# 

DRY  WEIGHT  +  PARAF  F  IN 

41.05 

53.28 

39.60 

DRY  WE IGHT 

37.98 

51.10 

36.62 

WE  IGHT  OF  PARAF  F IN 

3.07 

2.18 

2.98 

VOLUME 

1 

T  D  1  A  1 

88 

85 

79 

OF 

SAMPLE 

+ 

PARAF F IN 

1  R  1  AL 

2 

mi  iun  c  n  - 

88 

86 

80 

INJUMLSLk 

3 

88 

85 

80 

SUM 

256 

239 

AVERAGE 

88.0 

85.3 

79.7 

-::-VOLUME  OF  PARAFFIN 

3.4 

2.4 

3.3 

VOLUME  OF  SAMPLE 

84.6 

82.9 

76.4 

SPECIF  1C  GRAVITY 

.449 

.617 

.480 

AVERAGE  SPECIFIC  GRAVITY:  -515 

-"-SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  A-5  DATE  TESTED:  August  14,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

46.07 

60.46 

46.00 

DRY  WE IGHT 

41.66 

53.89 

41.57 

WEIGHT  OF  WATER 

4.41 

6.57 

4.43 

MOISTURE  CONTENT  [%) 

10.6 

12.2 

10.6 

AVERAGE  MOISTURE  CONTE 

NT:  H.1% 

DRY  WEIGHT  +  PARAFF IN 

45.05 

56.62 

43.88 

DRY  WE  IGHT 

41.66 

53.89 

41.57 

WE IGHT  OF  PA RAF  F IN 

5.39 

2.73 

4.31 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

95 

93 

91 

1  R  1  AL 

2 

mi  inn  r  n 

93 

93 

91 

NUmb  h  k. 

3 

93 

93 

91 

SUM 

281 

AVERAGE 

93.7 

93.0 

91.0 

-"-VOLUME  OF  PARAFFIN 

3.8 

3.1 

4.8 

VOLUME  OF  SAMPLE 

89.9 

89.9 

86.2 

SPECIF  1C  GRAVITY 

.464 

.600 

.483 

AVERAGE  SPEC  1 F  1C  GRAV 1 TY:  *516 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 


JOINT  NO.:  A-6  DATE  TESTED:  August  14,  1959 

SAMP L E  LOCATION 

PIECE  I 

PIECE  2 

PIECE  3 

WE  T  WE  1 GHT 

54.47 

53.73 

36.31 

DRY  WE  1 GHT 

30.57 

46.38 

32.20 

WE  1 GHT  OF  WATER 

3.90 

7.35 

4.11 

MOI STURE  CONTENT  [%) 

12.8 

15.8 

12.8 

AVERAGE  MOISTURE  CONTENT: 

DRY  WEIGHT  +  PARAFF  IN 

34.58 

49.96 

35  062 

DRY  WE  1 GHT 

30.57 

46.38 

32.20 

WE  1 GHT  OF  PARAFF IN 

4.01 

3.58 

3.42 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF  IN 

1 

T  D  1  A  1 

71 

93 

75 

1  K  1  r\  L 

2 

n  II  imp  r  p 

73 

93 

76 

1  sJUIVIb  L  N 

3 

73 

93 

76 

SUM 

217 

227 

AVERAGE 

72.3 

93.0 

75.7 

-"-VOLUME  OF  PARAFFIN 

4.5 

4.0 

3.8 

VOLUME  OF  SAMPLE 

67.8 

89.0 

71.9 

SPECIF  1C  GRAVITY 

.450 

.522 

.448 

AVERAGE  SPECIFIC  GRAVITY:  _ 

s-SPECIF 1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


i  :i:i 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 


JOINT  NO.:  A-7  DATE  TESTED:  August  19,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

56.95 

43.98 

32.06 

DRY  WE IGHT 

51.02 

39.24 

28.64 

WE IGHT  OF  WATER 

5.93 

4.74 

3.42 

MOISTURE  CONTENT  (%) 

11.6 

11.8 

11.9 

AVERAGE  MOISTURE  CONTENT:  1:L*8# 

DRY  WEIGHT  +  PARAFF IN 

52.41 

41.27 

31.88 

DRY  WE IGHT 

51.02 

39.24 

28.64 

WE IGHT  OF  PARAF  F IN 

1.39 

2.03 

3.24 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

85 

80 

65 

1  R  1  AL 

2 

\  ii  iun  c  n 

85 

80 

67 

NUIVIb  t  K 

3 

85 

80 

68 

SUM 

200 

AVERAGE 

85.0 

80.0 

66.7 

-"-VOLUME  OF  PARAFFIN 

1.6 

2.3 

3.6 

VOLUME  OF  SAMPLE 

83.4 

77.7 

63.1 

SPECIF  1C  GRAV 1 TY 

.612 

.505 

.454 

AVERAGE  SPEC  1  F  1C  GRAV 1 TY:  *517 

tf-SP EC  I F 1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  a-8  DATE  TESTED:  Aucrust  19.  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

32.63 

54.30 

32.53 

DRY  WE IGHT 

29.15 

48.42 

29.15 

WE IGHT  OF  WATER 

3.48 

5.88 

3.38 

MOISTURE  CONTENT  {%) 

11.9 

12.2 

II06 

AVERAGE  MOISTURE  CONTENT:  11.9# 

DRY  WEIGHT  +  PARAFF IN 

32.68 

50.89 

32.82 

DRY  WE IGHT 

29.15 

48.42 

29.15 

WE  IGHT  OF  PARAF  F IN 

3.53 

2.47 

3.67 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

T  D  1  A  1 

65 

99 

69 

1  k  I  A  L 

2 

mi  mn  rn 

66 

99 

70 

InUIVId  t  k. 

3 

67 

99 

70 

SUM 

198 

209 

AVERAGE 

66.0 

99.0 

69.7 

-"-VOLUME  OF  PARAFFIN 

4.0 

2.8 

4.1 

VOLUME  OF  SAMPLE 

62.0 

96.2 

65.6 

SPECIF  1C  GRAV 1 TY 

0.470 

0.503 

0.444 

AVERAGE  SPECIFIC  GRAV I TY:  0.472 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  A-9 _  DATE  TESTED:  August  19,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

64.78 

54.60 

51.44 

DRY  WE IGHT 

57.52 

48.52 

45.94 

WE IGHT  OF  WATER 

7.26 

6.08 

5.50 

MOISTURE  CONTENT  (%) 

12.6 

12.5 

12.0 

AVERAGE  MOISTURE  CONTENT:  12.4# 


DRY  WEIGHT  +  PARAF  F  IN 

58.90 

51.40 

47.36 

DRY  WE IGHT 

57.52 

48.52 

45.94 

WE  IGHT  OF  PARAF  F IN 

1.38 

2.88 

1.42 

VOLUME 

1 

t  n  1  A  1 

88 

104 

75 

OF 

1  K  1  A  L 

2 

n  11  innrn 

88 

104 

75 

SAMPLE 

INU/Vlu  L  K 

3 

88 

104 

75 

+ 

SUM 

PARAF F IN 

AVERAGE 

88.0 

104.0 

75.0 

-"■VOLUME  OF  PARAFFIN 

1.5 

3.2 

1.6 

VOLUME  OF  SAMPLE 

86.5 

100.8 

73.4 

SPECIF  1C 

GRAVITY 

0.665 

0.481 

0.626 

AVERAGE  SPECIFIC  GRAVITY:  °»591 _ 

-"-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  A-10  DATE  TESTED:  August  19,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

35.65 

64.41 

34.80 

DRY  WE  IGHT 

31.69 

56.64 

30.91 

WEIGHT  OF  WATER 

3.96 

7.77 

3.89 

MOISTURE  CONTENT  (%) 

12.5 

13.7 

12.6 

AVERAGE  MOISTURE  CONTENT:  12.9# 


DRY  WEIGHT  +  PARAFF IN 

35.62 

59.70 

34.56 

DRY  WE IGHT 

31.69 

56.64 

30.91 

WE IGHT  OF  PARAF  F IN 

3.93 

3.06 

3.65 

VOLUME 

1 

t  n  1  A  1 

76 

ill 

72 

OF 

1  K  1  AL 

2 

\  11  inn  r  n 

75 

ill 

72 

SAMPLE 

I  sJUiVUj  L  k 

3 

75 

ill 

72 

+ 

SUM 

226 

PARAFF IN 

AVERAGE 

75.3 

111.0 

72.0 

-"-VOLUME  OF  PARAFFIN 

4.4 

3.4 

4.1 

VOLUME  OF  SAMPLE 

70.9 

107.6 

67.9 

SPECIF  1C 

GRAVITY 

0.447 

0.527 

0.455 

AVERAGE  SPECIFIC  GRAVITY: 


0.476 


---SPECIF  1C  GRAVITY  OF  PARAFFIN: 


0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

IOINTNO.:  A-ll  DATE  TESTED:  August  19,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

69.63 

54.45 

48.75 

DRY  WE IGHT 

61.89 

47.95 

43.43 

WE IGHT  OF  WATER 

7.74 

6.52 

5.32 

MOISTURE  CONTENT  (%) 

12.3 

13.6 

12.3 

AVERAGE  MOISTURE  CONTE 

NT:  12.8# 

DRY  WEIGHT  +  PARAFF IN 

63.55 

50.80 

45.05 

DRY  WE IGHT 

61.89 

47.93 

43.43 

WEIGHT  OF  PARAF  F IN 

1.66 

2.87 

1.62 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

T  D  1  A  1 

84 

96 

66 

1  K  1  A  L 

2 

86 

96 

67 

i  slUIVlD  L  k 

3 

85 

96 

66 

SUM 

199 

AVERAGE 

85.0 

96.0 

66.3 

VOLUME  OF  PARAFFIN 

1.9 

3.2 

1.8 

VOLUME  OF  SAMPLE 

83.1 

92.8 

64.5 

SPECIF  1C  GRAV 1 TY 

0.745 

0.516 

0.673 

AVERAGE  SPECIFIC  GRAV  1  TY:  _0*645 _ 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  A-12  DATE  TESTED: _ August  19,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

45.97 

71.86 

44.46 

DRY  WE IGHT 

41.20 

63.68 

40.09 

WE IGHT  OF  WATER 

4.77 

8.18 

4.37 

MOISTURE  CONTENT  (#) 

11.6 

12.8 

10.9 

AVERAGE  MOISTURE  CONTENT:  11.8# 


DRY  WEIGHT  +  PARAFF IN 

44.48 

65.42 

42.87 

DRY  WE IGHT 

41.20 

63.68 

40.09 

WEIGHT  OF  PARAFF IN 

3.28 

1.74 

2.78 

VOLUME 

1 

TP  1  A  1 

79 

106 

75 

OF 

1  K  I  AL 

2 

Ml  IN/ID  C  D 

78 

105 

75 

SAMPLE 

INUIVID  L  K 

3 

78 

106 

75 

+ 

SUM 

235 

317 

PARAFF IN 

AVERAGE 

78.3 

105.7 

75.0 

-^-VOLUME  OF  PARAFFIN 

3.7 

2.0 

3.1 

VOLUME  OF  SAMPLE 

74.6 

103.7 

71.9 

SPECI F 1C 

GRAVITY 

■  0.552 

0.615 

0.558 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0^575 _ 

-"-SPEC  I  F  1C  GRAV  I  TY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 


I0INT  NO.:  A-13  DATE  TESTED:  August  24 ,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

39.07 

64.43 

41.52 

DRY  WE IGHT 

34.92 

57.14 

37.15 

WE IGHT  OF  WATER 

4.15 

7.29 

4.37 

MOISTURE  CONTENT  (%) 

11.9 

12.7 

11.8 

AVERAGE  MOISTURE  CONTENT:  12.3# 

DRY  WEIGHT  +  PARAF  F  IN 

38.85 

61. 04 

42.29 

DRY  WE IGHT 

34.92 

57.14 

37.15 

WE  IGHT  OF  PARAF  F IN 

3.93 

3.90 

5.14 

VOLUME 

OF 

SAMPLE 

+ 

PARAF F IN 

1 

83 

119 

90 

1  R  1  AL 

2 

n  11  inn  r  n 

83 

119 

90 

INJU/VId  c  k 

3 

83 

119 

90 

SUM 

AVERAGE 

83.0 

119.0 

90.0 

•"-VOLUME  OF  PARAFFIN 

4.4 

4.4 

5.8 

VOLUME  OF  SAMPLE 

78.6 

114.6 

84.2 

SPECIF  1C  GRAVITY 

0.444 

0.499 

0.441 

AVERAGE  SPEC  1 F  1C  GRAV 1 TY:  0.461 

-::-SP  EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  A-l4  DATE  TESTED:  Aun^ist  24.  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

36.86 

70.67 

44.79 

DRY  WE IGHT 

33.37 

63.69 

40.21 

WE IGHT  OF  WATER 

3.49 

6.98 

4.58 

MOISTURE  CONTENT  [%) 

10.5 

11.0 

11.4 

AVERAGE  MOISTURE  CONTE 

NT:  11.056 

DRY  WEIGHT  +  PARAF  F  IN 

36.73 

66.64 

43.14 

DRY  WE IGHT 

33.37 

63.69 

40.21 

WE  IGHT  OF  PARAF  F IN 

3.36 

2.95 

2.93 

VOLUME 

OF 

SAMPLE 

+ 

PARAF F IN 

1 

T  D  I  A  1 

77 

108 

90 

1  R  1  AL 

2 

n  it  iud  c  n 

78 

108 

91 

InUIVId  t  K 

3 

76 

108 

91 

SUM 

231 

272 

AVERAGE 

77.0 

108.0 

90.7 

---VOLUME  OF  PARAFFIN 

3.8 

3.3 

3.3 

VOLUME  OF  SAMPLE 

73.2 

104.7 

87.4 

SPECIF  1C  GRAVITY 

0.455 

0.609 

0.460 

AVERAGE  SPECIFIC  OR AV 1 TY:  0.508 _ 

---SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS^ 

f  r 


?lf7 

M  t 


University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  A-15  DATE  TESTED:  August  24,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

51.68 

50.15 

61.12 

DRY  WE IGHT 

46.70 

44.57 

55.12 

WE IGHT  OF  WATER 

4.98 

5.58 

6.00 

MOISTURE  CONTENT  (%) 

10.7 

12.5 

10.9 

AVERAGE  MOISTURE  CONTE 

NT:  11.456 

DRY  WEIGHT  +  PARAFF IN 

50.64 

46.80 

58.54 

DRY  WE IGHT 

46.70 

44.57 

55.12 

WE IGHT  OF  PARAF  F IN 

5.94 

2.23 

3.42 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  l 

85 

74 

95 

1  K  1  AL 

2 

Ml  lUDCn  - 

84 

75 

95 

INU/V1L5  L  k 

3 

84 

75 

95 

SUM 

251 

224 

AVERAGE 

83.7 

74.7 

95.0 

-::-VOLUME  OF  PARAFFIN 

4.4 

2.5 

3.8 

VOLUME  OF  SAMPLE 

79.5 

72.2 

91.2 

SPECIF  1C  GRAVITY 

0.589 

0.618 

0.604 

AVERAGE  SPEC  1 F  1C  GRAV 1 TY:  0.604 _ 

•^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


2 


KO 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  B-l _  DATE  TESTED;  June  10,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEI GHT 

49.37 

80.57 

85.27 

DRY  WE  1 GHT 

40.39 

63.80 

69.50 

WE  1 GHT  OF  WATER 

8.98 

16.77 

15.77 

MOISTURE  CONTENT  [%) 

22.2 

26.3 

22.7 

AVERAGE  MOISTURE  CONTENT;  23 .7# 


DRY  WEIGHT  +  PARAFF IN 

43.51 

69.99 

73.13 

DRY  WE IGHT 

40.39 

63.80 

69.50 

WE  IGHT  OF  PARAF  F IN 

3.12 

6.19 

3.63 

VOLUME 

1 

94 

129 

127 

OF 

1  R  1  AL 

2 

95 

130 

128 

SAMPLE 

NUMB  t  R 

3 

96 

129 

128 

+ 

SUM 

285 

388 

383 

PARAFF IN 

AVERAGE 

95.0 

129.3 

127.7 

-"-VOLUME  OF  PARAFFIN 

3.5 

6.9 

4.1 

VOLUME  OF  SAMPLE 

91.5 

122.4 

123.6 

SPECIF  1C 

GRAV 1 TY 

,  .442 

.521 

.563 

AVERAGE 

SPECIF  1C  GRAV 

TY:  0.509 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN;  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS  3 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-2  DATE  TESTED:  June  10,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

63.12 

65.71 

54.76 

DRY  WE IGHT 

51.42 

51.32 

44.25 

WE  IGHT  OF  WATER 

11.70 

14.39 

10.51 

MOISTURE  CONTENT  {%) 

22.8 

28.0 

23.8 

AVERAGE  MOISTURE  CONTENT:  24. 9& 

DRY  WEIGHT  +  PARAFF IN 

55.76 

56.63 

48.04 

DRY  WE IGHT 

51.42 

51.32 

44.25 

WE  IGHT  OF  PARAF  F IN 

4.34 

5.31 

3.79 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

119 

104 

102 

TRIAL 

2 

120 

104 

102 

NUMbhk  - 

3 

119 

103 

102 

SUM 

358 

311 

306 

AVERAGE 

119.3 

103.7 

102.0 

-"•VOLUME  OF  PARAFFIN 

4.9 

5.9 

4.2 

VOLUME  OF  SAMPLE 

114.4 

97.8 

97.8 

SPECIF  1C  GRAVITY 

0.448 

0.525 

0.453 

AVERAGE  SPECIFIC  GRAV  I  TY:  _0iitZ5 _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS  3 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-3  DATE  TESTED:  June  10,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

71.78 

74.53 

75.41 

DRY  WE IGHT 

58.13 

58.33 

61.02 

WE IGHT  OF  WATER 

13.65 

16.20 

14.39 

MOISTURE  CONTENT  [%) 

23.5 

27.8 

23.6 

AVERAGE  MOISTURE  CONTE 

NT:  25.0% 

DRY  WEIGHT  +  PARAFF IN 

63.35 

63.88 

66.59 

DRY  WE IGHT 

58.13 

58.33 

61.02 

WE IGHT  OF  PARAF  F IN 

5.22 

5.55 

5.57 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  l 

136 

120 

l4l 

1  K  1  A  L 

2 

Ml  IM  n  c  n  _ 

138 

120 

l4l 

INUIVlli  L  k 

3 

138 

121 

l4l 

SUM 

412 

361 

423 

AVERAGE 

137.3 

120.3 

141.0 

-"-VOLUME  OF  PARAFFIN 

5.8 

6.2 

6.2 

VOLUME  OF  SAMPLE 

131.5 

114.1 

134.8 

SPECIF  1C  GRAVITY 

0.442 

0.510 

0.453 

AVERAGE  SPEC  1 F  1C  GRAV 1 TY:  0.468 

-^■SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


k 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  ;  B-4  DATE  TESTED:  July  28,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

56.8? 

77.58 

57.23 

DRY  WE IGHT 

46.93 

62.52 

46.95 

WEIGHT  OF  WATER 

9.94 

15.06 

10.28 

MOISTURE  CONTENT  (%) 

21.2 

24.1 

21.9 

AVERAGE  MOISTURE  CONTENT:  22.4# 

DRY  WEIGHT  +  PARAF  F  IN 

49.70 

67.30 

49.40 

- - - 

DRY  WE IGHT 

46.93 

62.52 

46.95 

WE IGHT  OF  PARAF  F IN 

2.77 

4.78 

2.45 

VOLUME 

OF 

SAMPLE 

+ 

PARAF F IN 

1 

TD  1  A  1 

101 

137 

96 

1  K  1  AL 

2 

mi  mn  r  n 

101 

138 

96 

NUMB t  K 

3 

101 

158 

96 

SUM 

413 

AVERAGE 

101.0 

137.7 

96.0 

-"-VOLUME  OF  PARAFFIN 

3.1 

5.4 

2.7 

VOLUME  OF  SAMPLE 

97.9 

132.3 

93.3 

SPECIF  1C  GRAVITY 

0.479 

0.472 

0.504 

AVERAGE  SPECIFIC  GRAVITY:  0.485 _ 

---SPECIF  I C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-5  DATE  TESTED:  July  28,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

47.39 

75.15 

42.98 

DRY  WE IGHT 

38.77 

60.71 

35.39 

WE IGHT  OF  WATER 

8.62 

14.44 

7.59 

MOISTURE  CONTENT  (%) 

22.3 

23.8 

21.4 

AVERAGE  MOISTURE  CONTE 

NT:  22.5# 

DRY  WEIGHT  +  PARAFF IN 

41.34 

65.38 

38.58 

DRY  WE IGHT 

38.77 

60.71 

35.39 

WE IGHT  OF  PARAF  F IN 

2.57 

4.67 

3.19 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

T  D  1  A  1 

82 

134 

86 

1  R  1  A  L 

2 

n  ii  iun  c  n 

82 

135 

88 

InUIVILS  L  k 

3 

82 

134 

87 

SUM 

403 

261 

AVERAGE 

82.0 

134.3 

87.0 

-::-VOLUME  OF  PARAFFIN 

2.9 

5.2 

3.6 

VOLUME  OF  SAMPLE 

79.1 

129.1 

83.4 

SPECIF  1C  GRAVITY 

0.489 

0.470 

0.425 

AVERAGE  SPEC  1  F  1C  GRAV 1 TY:  0.461 

^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS  ^ 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-6  DATE  TESTED:  June  22,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

55.09 

78.02 

51.68 

DRY  WE IGHT 

46.11 

64.65 

43.34 

WE  IGHT  OF  WATER 

8.98 

13.37 

8.34 

MOISTURE  CONTENT  [%) 

19.5 

20.6 

19.2 

AVERAGE  MOISTURE  CONTENT:  19. 8# 

DRY  WEIGHT  +  PARAFF IN 

52.57 

72.64 

49.54 

DRY  WE IGHT 

46.11 

64.65 

43.34 

WE IGHT  OF  PARAFF IN 

6.46 

7.99 

6.20 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  I 

114 

134 

102 

1  K  1  A  L 

2 

114 

135 

102 

INUMb  L  k 

3 

114 

136 

102 

SUM 

542 

405 

306 

AVERAGE 

114.0 

135.0 

102.0 

-"-VOLUME  OF  PARAFFIN 

7.2 

9.0 

7.0 

VOLUME  OF  SAMPLE 

106.8 

126.0 

95.0 

SPECIF  1C  GRAVITY 

i  0.432 

0.512 

0.456 

AVERAGE  SPECIFIC  GRAVITY:  u«HO' _ 

-"-SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS'3 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

IOINT  NO.:  B-7  DATE  TESTED:  June  22,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

56.43 

86.56 

59.24 

DRY  WE IGHT 

46.83 

72.92 

49.66 

WE IGHT  OF  WATER 

9.60 

13.64 

9.58 

MOISTURE  CONTENT  (%) 

20.5 

18.7 

19.3 

AVERAGE  MOISTURE  CONTE 

NT:  19.5& 

DRY  WEIGHT  +  PARAFF IN 

53.37 

80.91 

56.45 

DRY  WE IGHT 

46.83 

72.92 

49.66 

WE IGHT  OF  PARAF  F IN 

6.54 

7.99 

6.79 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF  IN 

1 

111 

147 

122 

1  R  1  AL 

2 

k  ii  iun  r  n 

111 

147 

123 

NUMd t  K 

3 

111 

147 

123 

SUM 

333 

441 

368 

AVERAGE 

111.0 

147.0 

122.7 

-::-VOLUME  OF  PARAFFIN 

7.3 

9.0 

7.6 

VOLUME  OF  SAMPLE 

103.7 

138.0 

115.1 

SPECIF  1C  GRAVITY 

0.452 

0.528 

0.431 

AVERAGE  SPEC  1  F  1C  GRAV  1  TY:  __0^+20 _ 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  B-8  DATE  TESTED: _ July  28,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

43.34 

72.39 

40.37 

DRY  WE IGHT 

35.73 

57.85 

33.34 

WE IGHT  OF  WATER 

7.61 

14.54 

7.03 

MOISTURE  CONTENT  (%) 

21.3 

25.2 

21.1 

AVERAGE  MOISTURE  CONTENT:  22.5# 


DRY  WEIGHT  +  PARAFF IN 

39.11 

63.05 

36.61 

DRY  WE IGHT 

35.73 

57.85 

33.34 

WE IGHT  OF  PARAFF IN 

3.38 

5.20 

3.27 

VOLUME 

1 

t  n  i  A  i 

85 

126 

80 

OF 

1  k  1  AL 

2 

86 

126 

80 

SAMPLE 

INIUMLS  L  k 

3 

86 

126 

80 

+ 

SUM 

257 

PARAFF IN 

AVERAGE 

85.7 

126.0 

80.0 

---VOLUME  OF  PARAFFIN 

3.8 

5.8 

3.7 

VOLUME  OF  SAMPLE 

81.9 

120.2 

76.3 

SPECIF  1C 

GRAVITY 

0.436 

0.481 

0.437 

AVERAGE  SPFC  I  F  1C  GRAV I TY:  0,451 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 
Dept,  of  Civil  Engineering 


l 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  3-9 _  DATE  TESTED: _ July  28 ,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

53.43 

70.04 

70.92 

DRY  WE IGHT 

44.21 

56.93 

59.41 

WE IGHT  OF  WATER 

9.22 

13.11 

11.51 

MOI STURE  CONTENT  [%  ) 

20.9 

23.1 

19.4 

AVERAGE  MOISTURE  CONTENT:  21.1# 


DRY  WEIGHT  +  PARAF  F  IN 

46.90 

61.06 

61.93 

DRY  WE IGHT 

44.21 

56.93 

59.41 

WE IGHT  OF  PARAF  F IN 

2.69 

4.13 

2.52 

VOLUME 

1 

T  D  1  A  1 

92 

121 

114 

OF 

1  R  1  AL 

2 

Ml  INjID  c  d  _ 

92 

123 

115 

SAMPLE 

1  slU/VlD  L  K 

3 

92 

123 

115 

+ 

SUM 

367 

344 

PARAFF IN 

AVERAGE 

92.0 

122.3 

114.7 

-"-VOLUME  OF  PARAFFIN 

3.0 

4.6 

2.8 

VOLUME  OF  SAMPLE 

89.0 

117.7 

111.9 

SPECIF  1C 

GRAVITY 

0.497 

0.484 

0.531 

AVERAGE  SPECIFIC  GRAVITY:  0.504 _ 

♦SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  B-10 _  DATE  TESTED:  June  25 »  1939 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

45.28 

67.29 

51.60 

DRY  WE IGHT 

37.89 

55.69 

42.78 

WE IGHT  OF  WATER 

7.39 

11.60 

8.82 

MOISTURE  CONTENT  [%) 

19.5 

20.8 

20.6 

AVERAGE  MOISTURE  CONTENT:  20.3# 


DRY  WEIGHT  +  PARAFF IN 

41.84 

59.89 

47.21 

DRY  WE IGHT 

37.89 

55.69 

42.78 

WE IGHT  OF  PARAF  F IN 

3.95 

4.20 

4.43 

VOLUME 

1 

T  D  1  A  1 

85 

126 

95 

OF 

1  K  1  A  L 

2 

n  ii  iun  cn 

85 

128 

97 

SAMPLE 

INU/V1L5  L  k 

3 

85 

128 

97 

+ 

SUM 

382 

289 

PARAFF IN 

AVERAGE 

85.0 

127.3 

96.3 

---VOLUME  OF  PARAFFIN 

4.4 

4.7 

5.0 

VOLUME  OF  SAMPLE 

80.6 

122.6 

91.3 

SPECIF  1C 

GRAVITY 

0.470 

0.455 

0.469 

AVERAGE  SPECIFIC  GRAVITY:  _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  B-ll  DATE  TESTED:  July  29,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

40.02 

63.07 

46.20 

DRY  WE IGHT 

32.71 

50.89 

37.83 

WE IGHT  OF  WATER 

7.31 

12.18 

8.37 

MOI STURE  CONTENT  (% ) 

22.4 

23.9 

22.1 

AVERAGE  MOISTURE  CONTENT:  22.8# 


DRY  WEIGHT  +  PARAFF IN 

35.75 

54.66 

41.44 

DRY  WE IGHT 

32.71 

50.89 

37.83 

WE IGHT  OF  PARAF  F IN 

3.04 

3.77 

3.61 

VOLUME 

1 

t  n  1  A  1 

79 

104 

90 

OF 

1  K  1  A  L 

2 

79 

105 

89 

SAMPLE 

INUIVId  L  k 

3 

79 

104 

88 

+ 

SUM 

313 

267 

PARAFF IN 

AVERAGE 

79.0 

104.3 

89.O 

-"-VOLUME  OF  PARAFFIN 

3.4 

4.2 

4.0 

VOLUME  OF  SAMPLE 

75.6 

100.1 

85.O 

SPECIF  1C 

GRAVITY 

•  0.433 

0.508 

0.445 

AVERAGE  SPECIFIC  GRAVITY:  0.462 _ 

---SPECIFIC  GRAVITY  OF  PARAFF  IN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  B-12  DATE  TESTED:  July  29,  1939 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

57.91 

56.16 

57.46 

DRY  WE IGHT 

47.60 

45.03 

47.18 

WE IGHT  OF  WATER 

10.31 

11.13 

10.28 

MOISTURE  CONTENT  (%) 

21.7 

24.7 

21.8 

AVERAGE  MOISTURE  CONTENT:  22.7 % 


DRY  WEIGHT  +  PARAFF IN 

50.04 

48.76 

49.73 

DRY  WE IGHT 

47.60 

45.03 

47.18 

WE IGHT  OF  PARAF  F IN 

2.44 

3.73 

2.55 

VOLUME 

1 

t  n  1  A  1 

94 

98 

91 

OF 

1  k  1  A  L 

2 

94 

98 

91 

SAMPLE 

INUIVId  L  k 

3 

94 

98 

91 

+ 

SUM 

PARAFF IN 

AVERAGE 

94.0 

98.0 

91.0 

---VOLUME  OF  PARAFFIN 

2.7 

4.2 

2.9 

VOLUME  OF  SAMPLE 

91.3 

93.8 

88,1 

SPECIF  1C 

GRAVITY 

0.522 

0.480 

0.535 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0^12 _ 

-^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS^ 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-13  DATE  TESTED:  July  29,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

39.13 

63.02 

42.18 

DRY  WE IGHT 

32.40 

50.76 

34.98 

WE IGHT  OF  WATER 

6.73 

12.26 

7.20 

MOI STURE  CONTENT  (%) 

20.8 

24.2 

20.6 

AVERAGE  MOISTURE  CONTENT:  21.9# 

DRY  WEIGHT  +  PARAFF IN 

35.25 

54.92 

37.90 

DRY  WE IGHT 

32.40 

50.76 

34.98 

WE IGHT  OF  PARAFF IN 

2.85 

4.16 

2.92 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  I 

81 

107 

86 

1  K  1  A  L 

2 

n  ii  innrn 

81 

106 

85 

INUiVId  l  k 

3 

81 

105 

85 

SUM 

318 

256 

AVERAGE 

81.0 

106.0 

85.3 

^VOLUME  OF  PARAFFIN 

3.2 

4.7 

3.3 

VOLUME  OF  SAMPLE 

77.8 

101.3 

82.0 

SPECIF  1C  GRAVITY 

.  0.417 

0.501 

0.427 

AVERAGE  SPECIFIC  GRAVITY:  0.^ _ 

#SP EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  B-14  DATE  TESTED: _ July  29,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

56.73 

59.97 

47.38 

DRY  WE  IGHT 

46.89 

49.57 

39.19 

WE IGHT  OF  WATER 

9.84 

10.40 

8.19 

MOI STURE  CONTENT  (%) 

21.0 

21.0 

20.9 

AVERAGE  MOISTURE  CONTENT:  21.0$ 


DRY  WEIGHT  +  PARAFF IN 

49.17 

52.82 

41.54 

DRY  WE IGHT 

46.89 

49.57 

39.19 

WE IGHT  OF  PARAFF IN 

2.28 

3.25 

2.35 

VOLUME 

1 

T  D  1  A  1 

93 

107 

75 

OF 

1  K  1  AL 

2 

Ml  IN/ID  C  D 

93 

107 

75 

SAMPLE 

NUIVid  L  n 

3 

93 

107 

75 

+ 

SUM 

PARAFF IN 

AVERAGE 

93.0 

107.0 

75.0 

-"-VOLUME  OF  PARAFFIN 

2.6 

3.6 

2.6 

VOLUME  OF  SAMPLE 

90.4 

103.4 

72.4 

SPECIF  1C 

GRAVITY 

■  0.519 

0.479 

0.542 

AVERAGE  SPFC I F  1C  GRAV I TY:  0*513 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  B-15  DATE  TESTED:  August  24,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

35.91 

66.79 

38.83 

DRY  WE IGHT 

26.91 

55.94 

31.30 

WE IGHT  OF  WATER 

7.00 

12.85 

7.53 

MOI STURE  CONTENT  (% ) 

26.0 

23.8 

24.0 

AVERAGE  MOISTURE  CONTENT:  24.6% 

DRY  WEIGHT  +  PARAFF IN 

29.44 

58.72 

34.00 

DRY  WE IGHT 

26.91 

53.94 

31.30 

WE IGHT  OF  PARAFF IN 

2.53 

4.78 

2.70 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

T  D  1  A  1 

66 

112 

73 

1  K  1  nL 

2 

Ml  IN/ID  C  D 

67 

113 

73 

1  sJU/VlD  L  K 

3 

65 

113 

73 

SUM 

198 

338 

AVERAGE 

66.0 

112.7 

73.0 

---VOLUME  OF  PARAFFIN 

2.8 

5.4 

3.0 

VOLUME  OF  SAMPLE 

65.2 

107.3 

70.0 

SPECIF  1C  GRAVITY 

0.427 

0.502 

0.447 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0±i+59 _ 

-"-SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  C-l  DATE  TESTED:  Sept.  14,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

43.03 

43.24 

43.09 

DRY  WE IGHT 

39.50 

39.36 

39.52 

WE IGHT  OF  WATER 

3.53 

3.88 

3.57 

MOISTURE  CONTENT  {%) 

8.9 

9.9 

9.0 

AVERAGE  MOISTURE  CONTENT:  9.3# 


DRY  WEIGHT  +  PARAFF IN 

42.11 

41.83 

41.88 

DRY  WE IGHT 

39.50 

39.36 

39.52 

WE IGHT  OF  PARAFF IN 

2.61 

2.49 

2.36 

VOLUME 

1 

t  n  i  A  I 

93 

95 

90 

OF 

1  K  1  AL 

2 

Ml  AD  C  D  _ 

92 

95 

90 

SAMPLE 

NU/V1L5  L  k 

3 

93 

95 

90 

+ 

SUM 

278 

PARAFF IN 

AVERAGE 

92.7 

95.0 

90.0 

-"-VOLUME  OF  PARAFFIN 

2.9 

2.8 

2.6 

VOLUME  OF  SAMPLE 

89.8 

92.2 

87.4 

SPECIF  1C 

GRAVITY 

,  0,440 

0.426 

0.453 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  __0i440 _ 

-"-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  C-2  DATE  TESTED:  Sept.  14,  1939 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

45.40 

61.41 

45.77 

DRY  WE IGHT 

41.58 

55.88 

42.00 

WE IGHT  OF  WATER 

3.82 

5.53 

3.77 

MOISTURE  CONTENT  (%) 

9.2 

9.9 

9.0 

AVERAGE  MOISTURE  CONTENT:  9.4 


DRY  WEIGHT  +  PARAFF IN 

43.68 

58,80 

43.94 

DRY  WE IGHT 

41.58 

55.88 

42.00 

WE IGHT  OF  PARAF  F IN 

2.10 

2.92 

1.94 

VOLUME 

1 

T  D  1  A  1 

96 

124 

94 

OF 

1  R  1  A  L 

2 

mi  iA<n  c  n  _ 

96 

126 

94 

SAMPLE 

1  sJU/VlD  L  k 

3 

96 

125 

94 

+ 

SUM 

375 

PARAFF IN 

AVERAGE 

96.0 

125.0 

94.0 

-"-VOLUME  OF  PARAFFIN 

2.4 

3.3 

2.2 

VOLUME  OF  SAMPLE 

93.6 

121.7 

91.8 

SPECIFIC 

GRAVITY 

0.444 

0.460 

0.458 

AVERAGE  SPECIFIC  GRAVITY:  _ 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS'-7 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-3  DATE  TESTED:  Sept.  14,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

51.89 

55.42 

50.45 

DRY  WE IGHT 

47.55 

50.56 

46.08 

WE IGHT  OF  WATER 

4.34 

5.06 

4.37 

MOISTURE  CONTENT  (%) 

9.1 

10.0 

9.5 

AVERAGE  MOISTURE  CONTENT:  9.5& 


DRY  WEIGHT  +  PARAF  F  IN 

50.22 

52.98 

48.02 

DRY  WE IGHT 

47.55 

50.36 

46.08 

WE IGHT  OF  PARAF F IN 

2.67 

2.62 

1.94 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

Tn  |  A  1 

no 

118 

91 

1  K  1  A  L 

2 

110 

118 

92 

INUML}  L  k 

3 

110 

118 

92 

SUM 

275 

AVERAGE 

110.0 

118.0 

91.7 

-"-VOLUME  OF  PARAFFIN 

3.0 

2.9 

2.2 

VOLUME  OF  SAMPLE 

107.0 

115.1 

89.5 

SPECIF  1C  GRAVITY 

,  0.445 

0.437 

0.515 

AVERAGE  SPFO  I  F  1C  GRAV I TY:  0 .Abb _ 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-4  DATE  TESTED:  Sept.  14,  1939 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

46.34 

69.43 

32.73 

DRY  WE IGHT 

42.36 

62.90 

29.90 

WE IGHT  OF  WATER 

3.98 

6.53 

2.33 

MOI STURE  CONTENT  (%) 

9.4 

10.4 

9.5 

AVERAGE  MOISTURE  CONTENT:  9.8# 


DRY  WEIGHT  +  PARAFF IN 

44.77 

66.28 

31.71 

DRY  WE IGHT 

42.36 

62.90 

29.90 

WE IGHT  OF  PARAF  F IN 

2.41 

3.38 

1.8l 

VOLUME 

1 

t  n  1  A  1 

97 

124 

68 

OF 

1  K  1  AL 

2 

Ml  IK/ID  C  D 

98 

124 

68 

SAMPLE 

l  slU/Vl L5  L  k 

3 

98 

124 

68 

+ 

SUM 

293 

PARAFF IN 

AVERAGE 

97.7 

124.0 

68.0 

-"-VOLUME  OF  PARAFFIN 

2.7 

3.8 

2.0 

VOLUME  OF  SAMPLE 

95.0 

120.2 

66.0 

SPECIF  1C 

GRAVITY 

0.446 

0.522 

0.453 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _ 

*SP EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-5  DATE  TESTED;  Sept.  l4t  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

51.66 

68.87 

49.21 

DRY  WE IGHT 

47.58 

62.46 

45.00 

WE IGHT  OF  WATER 

4.28 

6.41 

4.21 

MOISTURE  CONTENT  (%) 

9.0 

10.3 

9.4 

AVERAGE  MOISTURE  CONTENT:  9.6# 


DRY  WEIGHT  +  PARAFF IN 

49.80 

65.84 

47.10 

DRY  WE IGHT 

47.58 

62.46 

45.00 

WE IGHT  OF  PARAFF IN 

2.42 

5.58 

2.10 

VOLUME 

1 

t  n  1  A  1 

108 

124 

95 

OF 

1  R  1  A  L 

2 

109 

124 

96 

SAMPLE 

IMU/VILS  L  k 

3 

109 

124 

96 

+ 

SUM 

526 

287 

PARAFF IN 

AVERAGE 

108.7 

124.0 

95.7 

^VOLUME  OF  PARAFFIN 

2.7 

5.8 

2.4 

VOLUME  OF  SAMPLE 

106.0 

120.2 

95.5 

SPECIFIC 

GRAV 1 TY 

0.446 

0.519 

0.483 

AVERAGE  SPECIFIC  GRAV  I  TY:  __0±M3 _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN;  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


2^ 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  c~6 _  DATE  TESTED: _ Sept.  14,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

44.96 

72.32 

44.09 

DRY  WE IGHT 

41.04 

65.60 

40.38 

WE IGHT  OF  WATER 

3.92 

6.72 

3.71 

MOISTURE  CONTENT  (%) 

9.5 

10.2 

9.2 

AVERAGE  MOISTURE  CONTENT:  9.6# 


DRY  WEIGHT  +  PARAFF IN 

43.19 

68.89 

42.39 

DRY  WE IGHT 

41.04 

65.60 

40.38 

WE IGHT  OF  PARAFF IN 

2.15 

3.29 

2.01 

VOLUME 

1 

t  n  t  A  1 

94 

129 

89 

OF 

1  k  1  A  L 

2 

94 

130 

89 

SAMPLE 

INU/Vlu  L  k 

3 

94 

129 

89 

+ 

SUM 

388 

PARAFF IN 

AVERAGE 

94.0 

129.3 

89.O 

---VOLUME  OF  PARAFFIN 

2.4 

3.7 

2.2 

VOLUME  OF  SAMPLE 

91.6 

125.6 

86.8 

SPECIF  1C 

GRAV 1 TY 

,  0.448 

0.523 

0.465 

AVERAGE  SPEC  I  F  1C  GRAV  1  TY:  0.479 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-7 _  DATE  TESTED: _ Sept.  15,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

49.57 

74.66 

52.80 

DRY  WE IGHT 

45.13 

67.46 

48.13 

WE IGHT  OF  WATER 

4.44 

7.18 

4.67 

MOISTURE  CONTENT  (%) 

9.8 

10.6 

9.7 

AVERAGE  MOISTURE  CONTENT:  10.(# 


DRY  WEIGHT  +  PARAF  F  IN 

47.08 

69.31 

50.15 

DRY  WE IGHT 

45.13 

67.48 

48.13 

WE IGHT  OF  PARAF F IN 

1.95 

1.83 

2.02 

VOLUME 

1 

t  n  1  A  1 

80 

115 

88 

OF 

1  R  1  A  L 

2 

80 

115 

88 

SAMPLE 

NUMu  L  k 

3 

80 

115 

88 

+ 

SUM 

PARAFF IN 

AVERAGE 

80.0 

115.0 

88.0 

•-•VOLUME  OF  PARAFFIN 

2.2 

2.1 

2.3 

VOLUME  OF  SAMPLE 

77.8 

112.9 

85.7 

SPECIF  1C 

GRAVITY 

O.58I 

0.598 

0.562 

AVERAGE  SPECIFIC  GRAVITY:  0.580 _ 

•--SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS"7 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  C-8  DATE  TESTED: _ Sept.  1$,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

3^.99 

71.02 

42.35 

DRY  WE IGHT 

32.06 

64.21 

38.81 

WE IGHT  OF  WATER 

2.93 

6.81 

3.54 

MOISTURE  CONTENT  [%) 

9.1 

10.6 

9.1 

AVERAGE  MOISTURE  CONTENT:  9.6# 


DRY  WEIGHT  +  PARAF  F  IN 

33.78 

66.32 

40.90 

DRY  WE IGHT 

32.06 

64.21 

38.81 

WE IGHT  OF  PARAF  F IN 

1.72 

2.11 

2.09 

VOLUME 

1 

T  D  1  A  1 

72 

111 

89 

OF 

1  K  1  A  L 

2 

n  11  imp  r  n 

71 

111 

87 

SAMPLE 

INUIVU3  L  k  - 

3 

72 

111 

89 

+ 

SUM 

215 

265 

PARAFF IN 

AVERAGE 

71.7 

111.0 

88.3 

^VOLUME  OF  PARAFFIN 

1.9 

2.4 

2.3 

VOLUME  OF  SAMPLE 

69.8 

108.6 

86.0 

SPECIFIC 

GRAVITY 

0.460 

0.592 

0.452 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0^01 _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS'37 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  C-9  DATE  TESTED:  Sept.  15,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

47.91 

74.88 

53.78 

DRY  WE IGHT 

43.68 

67.63 

48.97 

WE IGHT  OF  WATER 

4.23 

7.25 

4.81 

MOISTURE  CONTENT  1%) 

9.7 

10.7 

9.8 

AVERAGE  MOISTURE  CONTENT:  10.1# 

DRY  WEIGHT  +  PARAFF IN 

45.68 

69.68 

51.23 

DRY  WE IGHT 

43.68 

67.63 

48.97 

WE IGHT  OF  PARAFF IN 

2.00 

2.05 

2.26 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  i 

79 

114 

89 

1  K  I  A  L 

2 

Ml  IK  A  D  C  D  _ 

80 

115 

90 

NU/V1L5LK 

3 

8o 

115 

90 

SUM 

239 

344 

269 

AVERAGE 

79.7 

114.7 

89.7 

♦VOLUME  OF  PARAFFIN 

2.2 

2.3 

2.5 

VOLUME  OF  SAMPLE 

77.5 

112.4 

87.2 

SPECIF  1C  GRAVITY 

,  0.564 

0.601 

O.56I 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  __Ov575 _ 

♦SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS'5’ 


t '  • 


* 

' 


University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  ;  C-10  DATE  TESTED: _ Sept.  15,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

42.73 

82.12 

38.77 

DRY  WE IGHT 

39.16 

74.38 

35.52 

WE IGHT  OF  WATER 

3.57 

7.74 

3.25 

MOISTURE  CONTENT  {%) 

9.1 

10.4 

9.2 

AVERAGE  MOISTURE  CONTENT:  9.6# 


DRY  WEIGHT  +  PARAFF IN 

41.05 

76.28 

37.32 

DRY  WE IGHT 

39.16 

74.38 

35.52 

WE IGHT  OF  PARAF  F IN 

1.89 

1.90 

1.80 

VOLUME 

1 

t  n  1  A  1 

88 

131 

79 

OF 

1  k  1  AL 

2 

Ml  IUDCD 

88 

131 

79 

SAMPLE 

NU/VloLk 

3 

88 

131 

79 

+ 

SUM 

PARAFF IN 

AVERAGE 

88.0 

131.0 

79.0 

-^-VOLUME  OF  PARAFFIN 

2.1 

2.1 

2.0 

VOLUME  OF  SAMPLE 

85.9 

128.9 

77.0 

SPECIF  1C 

GRAV 1 TY 

,  0.456 

0.577 

0.462 

AVERAGE  SPECIFIC  GRAV  I  TY:  _ 

-"-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS*7 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-ll  DATE  TESTED:  Sept.  15,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

38.13 

82.61 

42.49 

DRY  WE IGHT 

34.97 

74.39 

38.91 

WE IGHT  OF  WATER 

3.16 

8.02 

3.58 

MOISTURE  CONTENT  (%) 

9.0 

10.7 

9.2 

AVERAGE  MOISTURE  CONTENT:  9.6£ 


DRY  WEIGHT  +  PARAFF IN 

36.73 

76.58 

40.88 

DRY  WE IGHT 

34.97 

74.59 

38.91 

WE IGHT  OF  PARAFF IN 

1.76 

1.99 

1.97 

VOLUME 

1 

t  n  1  A  1 

80 

129 

87 

OF 

1  k  1  A  L 

2 

80 

129 

88 

SAMPLE 

InUiVID  l  k 

3 

80 

129 

88 

*4* 

SUM 

263 

PARAFF IN 

AVERAGE 

80.0 

129.0 

87.7 

---VOLUME  OF  PARAFFIN 

2.0 

2.2 

2.2 

VOLUME  OF  SAMPLE 

78.0 

126.8 

85.5 

SPECIF  1C 

GRAV 1 TY 

,  0.448 

O.589 

0.455 

AVERAGE  SPEC  I  F  1C  GRAV I TY:  0.497 _ 

-"-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS*7 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


2*4 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-12  DATE  TESTED: _ Sept.  1$,  1939 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

42.49 

74.15 

48.43 

DRY  WE IGHT 

38.86 

67.20 

44.32 

WE IGHT  OF  WATER 

3.63 

6.95 

4.11 

MOISTURE  CONTENT  (%) 

9.3 

10.3 

9.3 

AVERAGE  MOISTURE  CONTENT:  9.6# 


DRY  WEIGHT  +  PARAFF IN 

40.41 

70.65 

46.05 

DRY  WE IGHT 

38.86 

67.20 

44.32 

WE IGHT  OF  PARAF  F IN 

1.55 

3.45 

1.73 

VOLUME 

1 

t  n  i  A  i 

82 

131 

87 

OF 

1  k  1  A  L 

2 

Ml  IKvID  C  D 

8o 

131 

89 

SAMPLE 

1  slU/ViL5  L  k 

3 

81 

131 

89 

+ 

SUM 

243 

265 

PARAFF IN 

AVERAGE 

8l.O 

131.0 

88.3 

---VOLUME  OF  PARAFFIN 

1.7 

3.9 

1.9 

VOLUME  OF  SAMPLE 

79.3 

127.1 

86.4 

SPECIFIC 

GRAV 1 TY 

0.491 

0.528 

0.513 

AVERAGE  SPECIFIC  GRAVITY:  0°5H _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS07 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO .  :  C-13  DATE  TESTED: _ Sent.  16,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

43.70 

71.67 

49.53 

DRY  WE IGHT 

40.07 

65.10 

45.37 

WE IGHT  OF  WATER 

3.63 

6.57 

4.16 

MOISTURE  CONTENT  (%) 

9.1 

10.1 

9.2 

AVERAGE  MOISTURE  CONTENT: 


DRY  WEIGHT  +  PARAFF IN 

42.85 

69.50 

48.75 

DRY  WE IGHT 

40.07 

65.10 

45.37 

WE IGHT  OF  PARAF  F IN 

2.78 

4.40 

3.38 

VOLUME 

1 

90 

129 

103 

OF 

1  R  1  A  L 

2 

n  ii  inn  r  n 

90 

128 

103 

SAMPLE 

INUIVId  t  K 

3 

90 

128 

103 

+ 

SUM 

385 

PARAFF IN 

AVERAGE 

90.0 

128.3 

103.0 

-"-VOLUME  OF  PARAFFIN 

3.1 

4.9 

3.8 

VOLUME  OF  SAMPLE 

86.9 

123.4 

99.2 

SPECIF  1C 

GRAVITY 

0.462 

0.528 

0.457 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _JV482 _ 

---SPECIF  1C  GRAVITY  OF  PARAFF  IN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS*7 
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University  of  Alberta 

Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 

JOINT  NO.:  C-14  DATE  TESTED:  Sept.  16,  1959 

SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

63.46 

77.30 

56.48 

DRY  WE  IGHT 

58.57 

70.34 

52.18 

WE IGHT  OF  WATER 

4.89 

6.96 

4.30 

MOISTURE  CONTENT  (%) 

8.4 

9.9 

8.2 

AVERAGE  MOISTURE  CONTE 

NT:  S*8# 

DRY  WEIGHT  +  PARAFF IN 

63.21 

74.00 

56.78 

DRY  WE IGHT 

58.57 

70.34 

52.18 

WE IGHT  OF  PARAF  F IN 

4.64 

3.66 

4.60 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  i  A  I 

114 

135 

103 

1  k  1  n  L 

2 

Ml  IK/ID  C  D 

114 

135 

103 

InU/VIu  L  k 

3 

114 

135 

103 

SUM 

AVERAGE 

114.0 

135.0 

103.0 

-"-VOLUME  OF  PARAFFIN 

5.2 

4.1 

5.2 

VOLUME  OF  SAMPLE 

108.8 

130.9 

97.8 

SPECI F 1C  GRAVITY 

0.540 

0.538 

0.534 

AVFPAGF  SPFC  1  F  1C  GRAV  1  TY:  0.537 

-"-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 

ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  C-15  DATE  TESTED: _ Sept.  16,  1939 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

43.49 

76.40 

53.18 

DRY  WE IGHT 

40.45 

69.53 

49.23 

WE IGHT  OF  WATER 

3.04 

6.87 

3.95 

MOISTURE  CONTENT  [%) 

7.5 

9.9 

8.0 

AVERAGE  MOISTURE  CONTENT: 


DRY  WEIGHT  +  PARAFF IN 

44.71 

72.88 

52.44 

DRY  WE IGHT 

40.45 

69.53 

49.23 

WE IGHT  OF  PARAF  F IN 

4.26 

3.35 

3.21 

VOLUME 

1 

t  n  1  A  1 

89 

132 

96 

OF 

1  K  1  AL 

2 

89 

132 

96 

SAMPLE 

INUMu  L  k 

3 

89 

131 

95 

+ 

SUM 

395 

287 

PARAFF IN 

AVERAGE 

89.0 

131.7 

95.7 

-"-VOLUME  OF  PARAFFIN 

4.8 

3.8 

3.6 

VOLUME  OF  SAMPLE 

84.2 

127.9 

92.1 

SPECIF  1C 

GRAVITY 

0.480 

0.545 

0.534 

AVERAGE  SPECIFIC  GRAVITY:  0*520 _ 

^-SPECIFIC  GRAVITY  OF  PARAFF  IN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS'7 


University  of  Alberta 
Dept,  of  Civil  Engineering 


2i8 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  D-1  DATE  TESTED:  SeiPt>  l6»  19^9 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

53.78 

62.84 

41.07 

DRY  WE IGHT 

49.38 

57.37 

37.74 

WE IGHT  OF  WATER 

4.40 

5.47 

3.33 

MOISTURE  CONTENT  [%) 

8.9 

9.5 

8.8 

AVERAGE  MOISTURE  CONTENT:  9.1# 


DRY  WEIGHT  +  PARAFF IN 

52.17 

61.31 

40.27 

DRY  WE IGHT 

49.38 

57.37 

37.74 

WE IGHT  OF  PARAFF IN 

2.79 

3.94 

2.53 

VOLUME 

1 

t  n  1  A  1 

97 

126 

85 

OF 

1  k  I  A  L 

2 

Ml  HiD  CD 

97 

128 

84 

SAMPLE 

iNUmL)  L  N 

3 

98 

128 

84 

+ 

SUM 

292 

382 

253 

PARAFF IN 

AVERAGE 

97.3 

127.3 

84.3 

---VOLUME  OF  PARAFFIN 

3.1 

4.4 

2.8 

VOLUME  OF  SAMPLE 

94.2 

122.9 

81.5 

SPECIF  1C 

GRAVITY 

0.524 

0.467 

0.463 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0148^ _ 

-"-SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS^ 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  D-2  DATE  TESTED:  Sept.  16,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

51.19 

84.88 

45.32 

DRY  WE IGHT 

47.07 

77.22 

41.57 

WE IGHT  OF  WATER 

4.12 

7.66 

3.75 

MOISTURE  CONTENT  (%) 

8.7 

9.9 

9.0 

AVERAGE  MOISTURE  CONTENT:  9.26 


DRY  WEIGHT  +  PARAFF IN 

50.15 

81.95 

44.33 

DRY  WE IGHT 

47.07 

77.22 

41.57 

WE IGHT  OF  PARAF  F IN 

3.08 

4.73 

2.76 

VOLUME 

1 

t  n  1  A  1 

105 

148 

93 

OF 

1  R  1  A  L 

2 

Ml  HAD  C  D 

106 

150 

92 

SAMPLE 

3 

106 

149 

92 

+ 

SUM 

317 

447 

277 

PARAFF IN 

AVERAGE 

105.7 

149.0 

92.3 

-"-VOLUME  OF  PARAFFIN 

3.5 

5.3 

3.1 

VOLUME  OF  SAMPLE 

102.2 

143.7 

89.2 

SPECIFIC 

GRAVITY 

0.460 

0.538 

C.466 

AVERAGE  SPECIFIC  GRAV  I  TY:  _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL 

ALL 


WE IGHTS 
VOLUMES 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


240 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  D-3  DATE  TESTED: _ Sept.  16,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

54.63 

74.10 

42.28 

DRY  WE IGHT 

50.12 

67.32 

38.74 

WE IGHT  OF  WATER 

4.51 

6.78 

3.54 

MOI STURE  CONTENT  (%) 

9.0 

10.1 

9.1 

AVERAGE  MOISTURE  CONTENT:  9M 


DRY  WEIGHT  +  PARAFF IN 

52.97 

71.96 

41.47 

DRY  WE IGHT 

50.12 

67.32 

38.74 

WE IGHT  OF  PARAF  F IN 

2.85 

4.64 

2.73 

VOLUME 

1 

t  n  1  A  1 

112 

134 

85 

OF 

1  K  1  AL 

2 

Ml  IMQ  C  D 

112 

134 

85 

SAMPLE 

INU/VU3  L  K 

3 

112 

134 

85 

+ 

SUM 

PARAFF IN 

AVERAGE 

112.0 

134.0 

85.O 

-"-VOLUME  OF  PARAFFIN 

3.2 

5.2 

3.1 

VOLUME  OF  SAMPLE 

108.8 

128.8 

81.9 

SPECIFIC 

GRAV 1 TY 

0.461 

0.523 

0.473 

AVERAGE  SPEC  I  F  1C  GRAV 1 TY:  0*486 _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  p-4 _  DATE  TESTED: _ Sevt.  17.  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

50.82 

71.00 

42.94 

DRY  WE IGHT 

46.65 

64.47 

39.40 

WE IGHT  OF  WATER 

4.1? 

6.53 

3.54 

MOISTURE  CONTENT  {%) 

8.9 

10.1 

9.0 

AVERAGE  MOISTURE  CONTENT:  9.3% 


DRY  WEIGHT  +  PARAFF IN 

52.20 

71.07 

44.33 

DRY  WE IGHT 

46.65 

64.47 

39.40 

WE IGHT  OF  PARAFF IN 

5.55 

6.60 

4.93 

VOLUME 

1 

TD  1  A  1 

106 

150 

81 

OF 

1  K  1  A  L 

2 

Ml  IK  AD  C  D 

106 

129 

81 

SAMPLE 

1  vJU/VlD  L  K 

3 

106 

129 

81 

+ 

SUM 

388 

PARAFF IN 

AVERAGE 

106.0 

129.3 

81.0 

---VOLUME  OF  PARAFFIN 

6.2 

7.4 

5.3 

VOLUME  OF  SAMPLE 

99.8 

121.9 

75.5 

SPECIF  1C 

GRAVITY 

0.468 

0.528 

0.522 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  0.506 _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  D-5 _  DATE  TESTED:  Sept.  17,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

47.70 

59.18 

39.56 

DRY  WE IGHT 

43.92 

53.95 

36.47 

WE IGHT  OF  WATER 

3.78 

5.23 

3.09 

MOISTURE  CONTENT  {%) 

8.6 

9.7 

8.5 

AVERAGE  MOISTURE  CONTENT:  8.9?$ 


DRY  WEIGHT  +  PARAFF IN 

49.68 

60.12 

41.37 

DRY  WE IGHT 

43.92 

53.95 

36.47 

WE IGHT  OF  PARAF  F IN 

5.76 

6.17 

4.90 

VOLUME 

1 

t  n  i  A  i 

107 

126 

88 

OF 

1  K  I  A  L 

2 

Ml  IK /ID  C  D  _ 

107 

125 

88 

SAMPLE 

1  slUMb  L  k 

3 

107 

126 

88 

+ 

SUM 

377 

PARAFF IN 

AVERAGE 

107.0 

125.7 

88.0 

-"-VOLUME  OF  PARAFFIN 

6.5 

6.9 

5.5 

VOLUME  OF  SAMPLE 

100.5 

118.8 

82.5 

SPECIF  1C 

GRAVITY 

0.437 

0.454 

0.442 

AVERAGE  SPECIFIC  GRAVITY:  0.444 _ 

-^-SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO .  :  D-6  DATE  TESTED:  Sept.  17,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

45.22 

76.93 

54.67 

DRY  WE IGHT 

41.58 

69.76 

50.04 

WEIGHT  OF  WATER 

3.64 

7.17 

4.63 

MOISTURE  CONTENT  \%) 

8.7 

10.3 

9.3 

AVERAGE  MOISTURE  CONTENT:  9M 


DRY  WEIGHT  +  PARAFF IN 

46.45 

75.78 

54.91 

DRY  WE IGHT 

41.58 

69.76 

50.04 

WE IGHT  OF  PARAFF IN 

4.87 

6.02 

4.87 

VOLUME 

1 

T  n  |  A  1 

95 

125 

95 

OF 

1  k  1  M  L 

2 

mi  imp  r  n 

95 

125 

95 

SAMPLE 

1  vJU/VlD  L  k 

3 

96 

125 

95 

+ 

SUM 

286 

PARAFF IN 

AVERAGE 

95.3 

125.0 

95.0 

---VOLUME  OF  PARAFFIN 

5.5 

6.7 

5.5 

VOLUME  OF  SAMPLE 

89.8 

118.3 

89.5 

SPECIF  1C 

GRAV 1 TY 

0.464 

0.589 

0.560 

AVERAGE  SPECIFIC  GRAVITY:  0.558 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  ;  D-7  DATE  TESTED: _ Sept.  17,  1939 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

55.08 

89.48 

54.14 

DRY  WE IGHT 

50.50 

81.18 

49.63 

WE IGHT  OF  WATER 

4.58 

8.30 

4.51 

MOISTURE  CONTENT  [%) 

9.1 

10.2 

9.1 

AVERAGE  MOISTURE  CONTENT:  9.5# 


DRY  WEIGHT  +  PARAF  F  IN 

55.70 

87.25 

54.78 

DRY  WEIGHT 

50.50 

8l.l8 

49.63 

WE IGHT  OF  PARAF  F IN 

5.20 

6.07 

5.15 

VOLUME 

1 

t  n  1  A  1 

96 

144 

96 

OF 

1  K  1  A  L 

2 

Ml  IN/ID  C  D 

97 

144 

96 

SAMPLE 

iNU/VlbLk 

3 

97 

144 

97 

+ 

SUM 

290 

289 

PARAF F IN 

AVERAGE 

96.7 

144.0 

96.3 

-"-VOLUME  OF  PARAFFIN 

5.8 

6.8 

5.8 

VOLUME  OF  SAMPLE 

90.9 

137.2 

90.5 

SPECIF  1C 

GRAVITY 

0.556 

0.591 

0.549 

AVERAGE  SPEC  I  F  1C  GRAV  I  TY:  _0^6^ _ 

--■SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.  :  P-8  DATE  TESTED:  Sept.  17,  1939 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

50.32 

75.57 

46.48 

DRY  WE IGHT 

46.30 

68.50 

42.80 

WE IGHT  OF  WATER 

4.02 

7.07 

3.68 

MOI STURE  CONTENT  (%) 

8.7 

10.3 

8.6 

AVERAGE  MOISTURE  CONTENT:  9.2# 


DRY  WEIGHT  +  PARAF  F  IN 

51.78 

74.46 

50.20 

DRY  WE  IGHT 

46.30 

68.50 

42.80 

WE IGHT  OF  PARAF  F IN 

5.48 

5.96 

7.40 

VOLUME 

1 

t  n  i  A  i 

107 

125 

104 

OF 

1  k  1  A  L 

2 

107 

124 

104 

SAMPLE 

NU/V1L5  L  k 

3 

106 

126 

104 

4- 

SUM 

320 

375 

PARAF F IN 

AVERAGE 

106.7 

125.0 

104.0 

---VOLUME  OF  PARAFFIN 

6.1 

6.7 

8.3 

VOLUME  OF  SAMPLE 

100.6 

118.3 

95.7 

SPECIFIC 

GRAV 1 TY 

0.460 

0.578 

0.448 

AVERAGE  SPFC  I  F  1C  GRAV I TY:  0.495 _ 

---SPECIF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS  - 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


. 

d  I 

. 

• 

. 

■ 

University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  P-9  DATE  TESTED: _ Sept.  17,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

47.78 

52.55 

47.58 

DRY  WE IGHT 

43.87 

47.95 

43.73 

WE IGHT  OF  WATER 

3.91 

4.60 

3.85 

MOI  STURE  CONTENT  (%) 

8.9 

9.6 

8.8 

AVERAGE  MOISTURE  CONTENT:  9.1# 


DRY  WEIGHT  +  PARAF  F  IN 

49.15 

54.00 

49.30 

DRY  WE IGHT 

43.87 

47.95 

43.73 

WE IGHT  OF  PARAF  F IN 

5.28 

6.05 

5.57 

VOLUME 

1 

TD  1  A  1 

95 

112 

96 

OF 

1  k  1  r\  L 

2 

Ml  IAAD  C  D 

95 

111 

96 

SAMPLE 

NU/VlDLk 

3 

96 

112 

96 

+ 

SUM 

286 

335 

PARAF F IN 

AVERAGE 

95.3 

111.7 

96.0 

---VOLUME  OF  PARAFFIN 

5.9 

6.8 

6.2 

VOLUME  OF  SAMPLE 

89.4 

104.9 

89.8 

SPECIFIC 

GRAVITY 

0.491 

0.457 

0.488 

AVERAGE  SPECIFIC  GRAVITY:  0.479 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 


University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  D-10  DATE  TESTED:  Sept.  18,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

48.23 

67.51 

48.17 

DRY  WE IGHT 

44.20 

61.34 

44.17 

WE IGHT  OF  WATER 

4.03 

6.17 

4.00 

MOI STURE  CONTENT  (%) 

9.1 

10.1 

9.1 

AVERAGE  MOISTURE  CONTENT:  9.4# 


DRY  WEIGHT  +  PARAFF  IN 

47.74 

65.80 

47.68 

DRY  WE IGHT 

44.20 

61.34 

44.17 

WE IGHT  OF  PARAFFIN 

5.54 

4.46 

3.51 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  1  A  1 

98 

123 

98 

1  k  1  AL 

2 

98 

121 

98 

rsJU/VlDLk 

3 

98 

121 

98 

SUM 

365 

AVERAGE 

98  oO 

121.7 

98.0 

-"-VOLUME  OF  PARAFFIN 

4.0 

5.0 

3.9 

VOLUME  OF  SAMPLE 

94.0 

116.7 

94.1 

SPECIF  1C  GRAVITY 

0.470 

0.526 

0.469 

AVERAGE  SPFC  I  F  1C  GRAV  I  TY:  0.488 _ 

*SP EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  D-ll  DATE  TESTED: _ Sept.  18,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

48.78 

61.97 

42.40 

DRY  WE IGHT 

45.00 

56.53 

39.07 

WE IGHT  OF  WATER 

3.78 

5.44 

3.33 

MOISTURE  CONTENT  (%) 

8.4 

9.6 

8.5 

AVERAGE  MOISTURE  CONTENT:  8.8# 


DRY  WEIGHT  +  PARAFF IN 

48.99 

61.31 

42.39 

DRY  WE IGHT 

45.00 

56.53 

39.07 

WE IGHT  OF  PARAFF IN 

3.99 

4.78 

3.32 

VOLUME 

1 

t  n  i  A  i 

105 

128 

90 

OF 

1  k  1  A  L 

2 

Ml  IUDCD 

104 

128 

90 

SAMPLE 

1  kJU/VlD  L  k 

3 

104 

128 

89 

+ 

SUM 

313 

269 

PARAFF IN 

AVERAGE 

104.3 

128.0 

89.7 

---VOLUME  OF  PARAFFIN 

4.5 

5.4 

3.7 

VOLUME  OF  SAMPLE 

99.8 

122.6 

86.0 

SPECIF  1C 

GRAVITY 

0.451 

0.462 

0.455 

AVERAGE  SPECIFIC  GRAV  I  TY:  0.456 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO .  :  D-12  DATE  TESTED:  Sept.  18,  1959 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

42.38 

77.33 

48.81 

DRY  WE IGHT 

38.93 

70.30 

44.80 

WE IGHT  OF  WATER 

3.45 

7.03 

4.01 

MOISTURE  CONTENT  [%) 

8.9 

10.0 

9.0 

AVERAGE  MOISTURE  CONTENT:  9.3# 


DRY  WEIGHT  +  PARAF  F  IN 

41.95 

74.78 

48.23 

DRY  WE IGHT 

38.93 

70.30 

44.80 

WE IGHT  OF  PARAF F IN 

3.02 

4.48 

3.43 

VOLUME 

1 

T  D  1  A  1 

89 

130 

103 

OF 

1  K  1  n  L 

2 

Ml  IN/ID  C  D 

89 

131 

104 

SAMPLE 

InU/VIu  l  k 

3 

89 

131 

104 

+ 

SUM 

392 

311 

PARAFF IN 

AVERAGE 

89.0 

130.7 

103.7 

---VOLUME  OF  PARAFFIN 

3.4 

5.0 

3.8 

VOLUME  OF  SAMPLE 

85.6 

125.7 

99.9 

SPECIFIC 

GRAVITY 

0.454 

O.56O 

0.449 

AVERAGE  SPECIFIC  GRAV I TY:  0.488 _ 

---SPECIFIC  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  D-15  DATE  TESTED:  Sept.  18,  1959. 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

45.82 

59.07 

52.97 

DRY  WE  IGHT 

42.20 

53.99 

48.81 

WEIGHT  OF  WATER 

3.62 

5.08 

4.16 

MOISTURE  CONTENT  (%) 

8.6 

9o4 

8.5 

AVERAGE  MOISTURE  CONTENT:  8.8# 


DRY  WEIGHT  +  PARAFF IN 

45.68 

58.41 

52.43 

DRY  WE IGHT 

42.20 

53.99 

48.81 

WE IGHT  OF  PARAFF IN 

3.48 

4.42 

3.62 

VOLUME 

OF 

SAMPLE 

+ 

PARAFF IN 

1 

t  n  1  A  1 

99 

129 

113 

1  k:  1  AL 

2 

Ml  IK /ID  C  D 

98 

129 

113 

INJUiVlU  L  K 

3 

98 

129 

113 

SUM 

295 

AVERAGE 

98.3 

129.0 

113.0 

-"-VOLUME  OF  PARAFFIN 

3.9 

5.0 

4.1 

VOLUME  OF  SAMPLE 

94.4 

124.0 

108.9 

SPECIF  1C  GRAVITY 

0.448 

0.435 

0.448 

AVERAGE  SPFC  I  F  1C  GRAV I TY:  0.444 _ 

S  P  EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 

BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.;  D-l4  DATE  TESTED; _ Sept.  18,  1959 _ 


SAMPLE  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WEIGHT 

46.53 

78.92 

51.99 

DRY  WE IGHT 

43.11 

71.79 

48.24 

WE IGHT  OF  WATER 

3.42 

7.13 

3.75 

MOISTURE  CONTENT  (%) 

7.9 

9.9 

7.8 

AVERAGE  MOISTURE  CONTENT;  %.% 


DRY  WEIGHT  +  PARAFF IN 

47.58 

75.88 

53.04 

DRY  WE IGHT 

43.11 

71.79 

48.24 

WE IGHT  OF  PARAFF IN 

4.47 

4.09 

4.80 

VOLUME 

1 

T  D  1  A  1 

95 

136 

105 

OF 

1  K  1  r\  L 

2 

Ml  IN /ID  C  D 

95 

136 

105 

SAMPLE 

INU/VIL3  L  K 

3 

96 

136 

105 

+ 

SUM 

286 

PARAFF IN 

AVERAGE 

95.3 

136.0 

105.0 

-"-VOLUME  OF  PARAFFIN 

5.0 

4.6 

5.4 

VOLUME  OF  SAMPLE 

90.3 

131.4 

99.6 

SPECIFIC 

GRAVITY 

0.478 

0.546 

0.485 

AVERAGE  SPECIFIC  GRAV I TY:  0.50? _ 

^SPECIFIC  GRAVITY  OF  PARAFFIN;  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 

ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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University  of  Alberta 
Dept,  of  Civil  Engineering 


BOLTED  JOINT  TESTS 

MOISTURE  CONTENT  AND  SPECIFIC  GRAVITY 
JOINT  NO.:  D-15  DATE  TESTED:  Sept.  18,  1959 


SAMP L E  LOCATION 

PIECE  1 

PIECE  2 

PIECE  3 

WET  WE IGHT 

49.73 

82.19 

41.73 

DRY  WE IGHT 

45.81 

74.70 

38.38 

WEIGHT  OF  WATER 

3.92 

7.49 

3.33 

MOISTURE  CONTENT  (%) 

8.6 

10.0 

8.7 

AVERAGE  MOISTURE  CONTENT:  9.1# 


DRY  WEIGHT  +  PARAFF IN 

49.29 

78.61 

41.22 

DRY  WE IGHT 

45.81 

74.70 

38.38 

WE IGHT  OF  PARAFF IN 

3.48 

3.91 

2.84 

VOLUME 

1 

T  D  I  A  1 

105 

132 

91 

OF 

1  K  1  AL 

2 

n  11  in>id  r  n 

106 

132 

91 

SAMPLE 

1  'vJUIVlD  L  k 

3 

106 

132 

92 

+ 

SUM 

317 

274 

PARAFF IN 

AVERAGE 

105.7 

132.0 

91.3 

-"-VOLUME  OF  PARAFFIN 

3.9 

4.4 

3.2 

VOLUME  OF  SAMPLE 

101.8 

127.6 

88.1 

SPECIF  1C 

GRAVITY 

0.450 

0.586 

0.435 

AVERAGE  SPFC I F  1C  GRAV I TY:  0.490 _ 

S  P  EC  IF  1C  GRAVITY  OF  PARAFFIN:  0.893 


ALL  WEIGHTS  MEASURED  IN  GRAMS 
ALL  VOLUMES  MEASURED  IN  CENTIMETERS 
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